Date: 5 February 1999
To:
From: TechLaw, Inc.
Project:

116-B-14
Subject:
INTRODUCTION

validated along with the analyses reported and the method of analysis is p

Bechtel Hanford Inc. (technical representative)

100-BC Areas - Full Protocol - Waste Sites 116-B-11, 116-B-13,

in the following table.

1 - ICP metals (total chromium and lead); Mercury (7471); Chrome Vm 96)

BOTOBO (116-B-11) 11/20/98 Soil C See note 1
BOTOB1 {116-B-11) 11/20/98 Soil C See note 1
BOTOB2 {116-B-11) 11/20/98 Soil Cc See note 1
BOTOB3 (116-B-11) 11/20/98 Soil C See note 1
BOTOB4 (116-B-11) 11/20/98 Soil C See note 1
BOTOD3 {116-B-13) 11/23/98 Soil c See note 1
BOTOD4 {116-B-13) 11/23/98 Soil‘ c See note 1
BOTODS (116-B-13) 11/23/98 Soil .C See note 1
BOTOFQ {116-B-14) 11/23/98 Sail C See note 1
BOTOHO {116-B-14) 11/23/98 Soil C See note 1
BOTOH1 (116-B-14) 11/23/98 Soll C See note 1
BOTO98 {116-B-11) 11/20/98 Soil C See note 1
BOTO92 (116-B-11) 11/20/98 Soil ] C —=JL See note 1
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Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (DOE/RL May
1998). Appendices 1 through 5 provide the following information as indicated
below: ‘

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES
¢ Holding Times

Analytical holding time for ICP metals, mercury and chrome VI were assessed to
ascertain whether the holding time requirements were met by the laboratory.
The holding time requirements are as follows: Solid samples must be analyzed
within six (6) months for ICP metals, 28 days for mercury and 30 days for
chromium VL.

All holding times were acceptable.

¢ Blanks
Preparation Blanks

At least one preparation blank, processed through each sample preparation and
analysis procedure, must be prepared and analyzed with every sample delivery
group. In the case of positive blank results, samples with digestate
concentrations less than five times the preparation blank value have had their
associated values qualified as non-detected and flagged "U”. Samples with
concentrations of greater than five times the highest blank concentration do not
require qualification.

In the case of negative blank results, if the absolute value exceeds the Contract
Required Detection Limit (CRDL), all nondetects are rejected and flagged "UR"
and all detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the IDL and less
than or equal to the CRDL, all nondetects are qualified as estimates and flagged
"UJ" and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". If the sample results are greater than
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ten times the absolute value of the preparation blank, no qualification is
necessary.

Chromium (total) and lead were detected in preparation blank. No action was
taken since all samples effected (BOTOD5 (116-B-13) and BOTOH? (116-B-14))
were equipment blanks and qualification with a “U” would mask the fact that
analytes were detected.

All other preparation blank results were acceptable.
Equipment Blanks

Two equipment blanks (BOTODS (116-B-13) and BOTOH1 (116-B-14)) were
submitted for analysis. Lead was detected above the IDL in sample BOTOD5S
(116-B-13) and chromium VI, chromium (total), and lead were detected in
sample BOTOH1 (116-B-14). Under the BH! statement of work, no qualification
is required,

Accuracy
Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 70% to
130%. Samples with a spike recovery of less than 30% and a sample result
below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 69% and a sample result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 130% or less than 70% and a sample
result greater than the IDL are qualified as estimates and flagged "J". Finally,
for samples with a spike recovery greater than 130% and a sample result less
than the IDL, no qualification is required.

All accuracy spike recovery results were acceptable.

Precision

Laboratory Duplicate Samples

Laboratory duplicate sample analyses are used to measure laboratory precision
and sample homogeneity. Results must be within RPD limits of plus or minus

30%. for solid samples. If RPD values are out of specification and the sample
concentration is greater than five times the CRDL, all associated sample results
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are qualified as estimated and flagged "J". If RPD values are plus or minus two
times the CRDL and the sample concentration is less than five times the CRDL,
all associated sample results are qualified as estimated and flagged "J/UJ".

All laboratory duplicate recovery results were acceptable.

* Analytical Detection Levels

Reported analytical detection levels are compared against the 100 Area Remedial
Action Sampling and Analysis Plan target detection limits (TDLs) or the CRDL if no
TDL was specified, to ensure that laboratory detection levels meet the required
criteria. All reported laboratory detection levels met the analyte specific TDL or
CRDL.

* Completeness

Data package No. W02614-QES (SDG No. W02614) was submitted for validation
and verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Chromium (total) and lead were detected in preparation blank. No action was
taken since all samples affected {BOTODS (116-B-13) and BOTOH1 (116-B-14})
were equipment blanks and qualification with a “U” would mask the fact that

analytes were detected.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 700 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.

Interoffice Memorandum 056910, Joan Kessner to Distribution, Hexavalent
Chromium Analytical Holding Time, 4 March 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with BHI
validation SOW are as follows:

u - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit
corrected for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
' was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was anal'yzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency. :

NJ - Indicates presumptive evidence of a compound at an estimated value.

The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: WO02614 REVIEWER: | DATE: 2/5/99 PAGE_1_OF_1_
TLI

COMMENTS: No qualifiers assigned.

COMPOUND QUALIFIER | SAMPLES AFFECTED| REASON

TS




Appendix 3

Qualified Data Summary and Annotated Laboratory Reports

C0oCOoe3



010000

INORGANIC ANALYSIS, SO MATRIX, (MG/KG)

Project: BECHTEL-HANFORD

Laboratory: Quanterra

Page_ 1 of 2

Case [spe: wozs14

Sample Number ‘ BOTOBO BOTOB1 BOTOB2 BOTOB3 BOTOB4 80TOD3 BOTOD4 BOTODS BOTOF9 BOTOHO BOTOH?

Unit 116-B-11 116-B-11 116-8-11 116-B-11 116-B-11 116-B-13 116-8-13 116-8-13 116-B-14 116-B-14 116-B-14
Location cs (DEEF)  |cs pEEP)  [p10(DEEP  |D1 iDEEP)  [D2 (DEEP) (A3 (SHALLOW) [Ad sHAtLow) [az sHatows [a1 isHaLowr [az2 (sHatlowy [A1 (sHALLOW
Remarks Equip. Blank Equip. Blank
Sample Dats 11/20/98 11/20/98 11/20/98 11/20/98 11/20/98 11/23/98 11/23/98 11/23/98 11/23/98 11/23/98 11/23/98
Inorganics TOL  |Result Result [0 [Resuit  [Q |Reeutt  [@ [Resutt |0 [Result a | Resun Q [Result o § Result a |Resun 0 |Result o
Chromium VI 0.1 0.52 2.03 1.25 1.29 0.262 0.03[u 0.03{u 0.03{u 0.17] 0.03fu .64
Chromium {Total} 0.5 117 276 154 449 113 3.1 5.7 0.08|u 295 14.2 0.26
Lead 2 8.3 13 8.5 21.5 10.4 1.6 2.3 0.32 18 6.5 1.1
Mercury 0.05 0.98 4.1 1.2 14.5 2.8 0.02|u 0.0zju 0.02{u 0.02 0.02 0.02{u




TTL0G 000

INORGANIC ANALYSIS, SOIL MATRIX, (MG/KG)

Project;: BECHTEL-HANFORD

Laboratory: Ouanterra

Page 2 of 2

Case Ispa: woze14
Sample Number BOTO98 BOTO99

Unit 116-B-11 116-B-11

Location C7 IDEEP) C7 (DEEP)

Remarks Duplicate

Sample Date 11/20/98 11/20/98

Inorganics TOL Result G {Result O [Result Result Result Q |Result Result Result Rasult
Chromium VI 0.1 1 0.13

Chromium ([Total) 0.5 228 183

Lead 2 6.3 5.8

Mercury 0.05 1.1 1.1




U.s. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
BOTOBO

Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Case No.: SAS No.: SDG No.: W02614
Matrix (soil/water): SOIL Tab Sample ID: 19511-010
Level (low/med}: LOW — Date Received: 12/25/98
% Solids: 9207

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentration|C Q M
7440-47-3 |Chromium 17| B
7439-~92-1 (Lead ~ 8.3|B P
7439-97-6 |[Mercury__ 0.96{_ cv
:olor Before: Clarity Before: Texture:
lolor After: Clarity After: Artifacts:

‘omments:

FORM I - IN
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U.S. EPA - CLP

1 EPA SRAMPLE NO.
INORGANIC ANALYSES DATA SHEET

BOTOB1
Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO__  Case No.: SAS No.: SDG No.: W02614
Matrix (soil/water): SOIL Lab Sample ID: 19511-004
Level (low/med) : LOW__ Date Received: 12/25/98
¥ Solids: 8874

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentration|C] Q M
7440-47-3 |Chromium 276 _ P_
7439-92-1 |Lead - I3.0|° P
7439-97-6 |Mercury 4.1 _ cv
lolor Before: Clarity Before: Texture:
lolor After: Clarity After: Artifacts:

lomments:

FORM I - IN
SW-846

P s
Dgat
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U.Ss. EPA - CLP

1 EPA SAMPLE NO. .
INORGANIC ANALYSES DATA SHEET
BOTOB2

Lab Name: QUANTERRA MO Contract: £50.186
Lab Code: ITMO Case NoO.: SAS No.: SDG No.: W02614
Matrix (soil/water): SOIL - — [3E Sample ID: 19511-005%
Level (low/med): LOW — Date Received: 12/25/98
¥ Solids: _ 8978

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentration|C| Q M
7440-47-3 |Chromium_ 154 | P_
7439-92-1 |Lead 8.5|B P
7439-97-6 |Mercury 1.2 cv
lolor Before: Clarity Before: Texture:
lolor After: Clarity After: Artifacts:

lomments:

FORM I - IN
SW-846
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
BOTOB3

Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Case No.: SAS No.: SDG No.: W0z2el4
Matrix (soil/water): SOIL —Lab Sample ID: 19511-006
Level (low/med): LOW — Date Received: 12/25/98
% Solids: 9079

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte ;Concentration|C Q M
7440-47-3 |Chromium 349|_ P_
7439-92-1 |Lead ~ 21.5|” P
7439-97-6 |Mercury 14.5]_ Cv
lolor Refore: Clarity Before: Texture:
lolor After: Clarity Afterxr: Artifacts:

lomments:

FORM I - IN
SW-846

2
/2/2 7t
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U.s. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Contract:

Lab Name: QUANTERRA MO

Lab Code: ITMO Case No.:
Matrix (soil/water}: SOIL
Level (low/med): LOW —
% Solids: _92?5

S4AS No.:

Lab Sample ID:

550.186

EPA SAMPLE NO.

BOTOB4
SDG No.: W02el4d
19511-007
Date Received: 12/25/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentration|C| Q M
7440-47-3 |Chromium i I P_
7439-92-1 |Lead ~ 10.41B P
7439-97-6 |Mercury _ 2.8|_ cv
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

Jomments:

FORM I - IN
SW-846
g7
2/
000016 "
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

BOTOD3
Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Case No.: SAS No.: : SDG No.: W026l4
Matrix (soil/water): SOIL — Lab Sample ID: 19511-001
Level (low/med) : LOW — Date Received: 12/25/98
% Solids: _93.9

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Zolor Before:
Jolor After:

Zomments:

CAS No. " Analyte |Concentration{C| Q M
7440-47-3 |Chromium_ 3.1 P_
7439-92-1 |Lead 1.6|B P_
7439-97-6 |Mercury 0.02]|U cv
Clarity Before: Texture:
Clarity After: Artifacts:

FORM I - IN
SW-846
> /1,/ %
/7.2
COC017 M



U.S. EPA - CLP |
1 EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET
BOTOD4
Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Case No.: SAS No.: SDG No.: W026l4
Matrix (soil/water): SOIL Lab Sample ID: 19511-002
Level (low/med) : LOW — Date Received: 12/25/98
% Solids: _S%4.6

Concentration Units (ug/L or mg/kg dry weight}: MG/KG

CAS No. Analyte |ConcentrationjC Q M
7440-47-3 |Chromium 5.71_ P_
7439-92-1 |Lead — 2.3|B P
7439-97-6 |Mercury_ _ 0.02|U cv
Jolor Before: Clarity Before: Texture:
‘olor After: Clarity After: Artifacts:

lomments:

FORM I - IN
SW-846

41/2/¢7
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S101010K e M



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

BOTODS
Lab Name: QUANTERRA MO Contract: 550.186
.ab Code: ITMO Case No. SAS No.: SDc No.: W02614
latrix (soil/water): SOIL —TLab Sample ID: 19511-003
sevel (low/med) : LOW — Date Received: 12/25/98
¥ Solids: 10070

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

CAS No. Analyte |Concentration|C Q M
7340-47-3 |Chromium_ 0.08|0 P_
7439-92-1 |Lead 0.32|B P~
7439-97-6 [Mercury _ 0.02(U cv
olor Before: Clarity Before: Texture:
>lor After: Clarity After: Artifacts:
smments:
FORM I - IN
SW-84¢6
Q/Z/?‘?
/2/@?&
00019 oA



U.s. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
BOTQF9

Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Case No.: SAS No.: SDG No.: W02614
Matrix (secil/water): SOIL Lab Sample ID: 19511-011
Level (low/med) : LOW — Date Received: 12/25/98
% Solids: _93.3

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentration|{C{ Q M
7440-47-3 |Chromium 29.5|_ P_
7439-%2-1 |Lead ~ 18.01 P
7439-97-6 |[Mercury _ 0.02(B cV
olor Before: Clarity Before: Texture:
olor After: Clarity After: Artifacts:

omments:

FORM I - IN
SW-846

Z

00Q020 9@’5%’



U.S. EPA - CLP

EPA SAMPLE NO.

1
INCRGANIC ANALYSES DATA SHEET
BOTOHO

Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Case No.: SAS No.: ' SDG No.: W0Z2614
Matrix (soil/water): SOIL Tab Sample ID: 19511-012
Level (low/med) : LOW Date Received: 12/25/98
% Solids: _94.8

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

Analyte |[Concentration{C| Q
7440-47-3" |Chromium_ 14.2|_
7439-92-1 [Lead 6.5{B
7439-97-6 |Mercury 0.02|B

ittt b el

Cclor Before:

Clarity Before:
Color After:

Clarity After:

comments:

P rr e et e a= =

Texture:
Artifacts:

FORM I - IN

600021
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

BOTOH1
Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Case No. SAS No.: SUG No.: W02614
Matrix {(soil/water): SOIL Zb Sample ID: 19511-013
Level (low/med) : LOW Date Received: 12/25/98
% Solids: 1000

Concentration Units (ug/L or mg/kg dry weight): MG/KG

lolor Before:
lolor After:

omments:

.

CAS No. Analyte |Concentration]|C Q M
7440-47-3 |Chromium 0 26|B P_
7439-92-1 |Lead - 1.1(B P
7439-97-6 |Mercury 0.02|U cVv
Clarity Before: Texture:
Clarity After: Artifacts:

FORM I - IN

0000223
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EPA - CLP

U.s. _
1 EPA SAMPLE NO. .
INORGANIC ANALYSES DATA SHEET
BOTOS8

Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO__ Case No.: SAS No.: SDG No.: W02614
Matrix (soil/water): SOIL_ Lab Sample ID: 19511-008
Level (low/med): LOW Date Received: 12/25/98
% Solids: _91.39

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Color Before:
Color After:

Comments:

CAS No. Analyte |Concentration|c{ Q (M
7440-47-3 |Chromium_ 228" P_
7439-92-1 |Lead 6.31B P
7439-97-6 |(Mercury__ 1.1)_ cv
Clarity Before: Texture:
Clarity After: Artifacts:

FORM I - IN
SW-84¢6
pi~
Y ok
000023



U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
BOTO0OS¢S

Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Case No.: SAS No.: SDG No.: W0z2614
Matrix (soil/water): SOIL Lab Sample ID: 19511-009
Level (low/med): LOW Date Received: 12/25/98
% Solids: _s2.1

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentration|C Q M
7440-47-3  |Chromium 183 | P
7439-92-1 |Lead ~ 5.8B P_
7439-97-6 [Mercury 1.14_ cv
Zolor Before: Clarity Before: Texture:
Zolor After: Clarity After: Artifacts:

_omments:

FORM I - IN

000024 #iﬁﬁ%%P



SAMPLE RESULTS

N
Q//uanterra

{Qiualifiers: U = Analyte resuit < MDA/IDL,
J = No U qualifier and resuit <

rptChemRadSample; v3.41

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: w02614 [ 6731
LAB SAMPLE ID: 81139510 MATRIX: SOIL
CLIENT ID: BOTOBO DATE RECEIVED: 11/24/98 1:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT  YIELD NUMBER
HEXCHROME  5.20E-0t N/A N/A 3.00E-02 mghkg  N/A EPA7196
alil pra~ =5 -0 2.are- =02 vyl B9850 s gt
U-234 aﬂ! f-§1 1.3E-01 1.9E-01 3.32E-02 pCifg 82.30% RICHRCS030
U-235 ix 1/%r 2 BN 3.58-02 3.7E-02 2.79E-02 pCifg 82.30% RICHRCS50Q30
U-238 7\I1E-0 1.3E-01 1.8E-01 299E-02  pCig 82.30% RICHRC5030
PU-238 8.67TE-02 4.3E-02 4.5E-02 147E-02 pCifg 58.80% RICHRC5010
PU239/40 3.00E+Q0 2.5E8 4.6E-01 2.89E-02 pCifg 58.80% RICHRCS5C10
AM-241 410E-02 U 1.5E-01 SE-01 2.52E-01 pCi/g N/A RICHRC5017
CO-60 4.43E+00 4.6E-01 4.6E-0 5.48E-02 pCilg N/A RICHRC5017
CS5-137 3.25E+01 3.3E+00 3.3E+00 Q.24E-02 pCilg N/A RICHRCS017
EU-152 3.06E+01 3.1E+00 3.1E+00 2.47E0 pCi/g N/A RICHRCSQ17
EU-154 4.14E+00 4.9E-01 4.9E-01 1.91E-01  PSilg_  N/A RICHRC5017
EU-155 2.23E-01 U 1.4E-01 1.4E-01 2.36E-01 pCi/g /A RICHRC5017
U-238 1.64E-01 U 1.3E+00 1.3E+00 211E+00  pCig N/A RICHRC5017
" STRONTIUM 2.71E+00 2.0E-01 9.4E-01 1.37E-01 pCilg 70.90% RISHRC5006
NI-63 4.40E+02 7.8E+00 5.4E+01 5.36E+00  pCig 93.00% RICHRCSDSS
Number of Resuits: I
Al
{2
Resuit = IDL When Not Detected 000 025 Quanterra Analytical Services, Inc

Doy



1)
Q//uanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  WO02614 [ 6731
LAB SAMPLE ID: . 81139504 MATRIX: SOIL
CLIENT 1D: BOTOB1 DATE RECEIVED:  11/24/98 1:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT  YIELD NUMBER
HEXCHROME  2.03E+00 N/A N/A 3.00E-02 mgkg  N/A EPA7196
Avi-24 -4 e~ 00— B FE=f —RAF-09 PCifg 00 RICHRESOA0
U232~ [ | hgae+00 1.7E-01 2.7E-01 3.69E-02  pCi/g 76.90%  RICHRC5030
U-235 \ §.42E-02 J 4.0E-02 4.1E-02 297E-02  pCilg 76.90%  RICHRCS5030
U-238 1.24EF08 1.7E-01 2.7E-01 3.18E-02  pCig 76.90%  RICHRC5030
PU-238 6.26E-01 1,4E-01 1.7E-01 3.23E-02  pCilg 40.20%  RICHRCS010
PU239/40 1.95E+01 7TO9EQ1 omor 3.23E-02 pCifg 40.20% RICHRCS010
AM-241 2.57E+00 5.2E-01 5.2E-01 5.02E-01 pCi/g N/A RICHRCS017
CO-60 3.49E+01 3.5E+00 3.5E%00 1.38E-01 pCilg N/A RICHRCS017
Cs-137 2.38E+02 2.4E+01 2.4E+01 BYE-01 pCi/g N/A RICHRCS5017
EU-152 3.20E+02 3.2E+01 3.2E+01 6.67E% pCi/g N/A RICHRC5017
EU-154 4 .38E+01 4.5E+00 4 5E+00 5.30E-01 pCilg N/A RICHRC5017
EU-155 1.71E+00 4.5E-01 4.5E-01 5.70E-01 pCiig IA RICHRCS5017
U-238 -8.10E-01 U 2.6E+00 2.6E+00 420E+00  pCilg N/A RICHRCS017
- STRONTIUM  6.82E+00 2.4E-01 2.1E+00 1.08E-01 pCifg 63.00% RICHRCS006

NI-63 2.70E+03 1.9E+01 3.1E+02 5.67E+00 pCi/g 87.90% RICHRC5069

Number of Results: E

Resuit = IDL When Not Detected Quanterra Anaiytical Services. Inc

(Qiualifiers: U = Analyte result < MDA/IDL., O O O 026 rptChemRadSampie; v3.41 @ .

J = No U qualifier and resuit <



Quanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: W02614 [ 6731
LAB SAMPLE ID: . 81139505 MATRIX: SOIL
CLIENT ID: BOTOB2 DATE RECEIVED:  11/24/98 1:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT  YIELD NUMBER
HEXCHROME  1.25E+00 N/A N/A 300E-02 mghkg N/A EPA7196
U 0E+00 1.4E-01 2.1E-01 203E02 pCig  8420%  RICHRC5030
U-235 38€-02 J 2.6E-02 2.7E-02 226E-02  pCig 84.20% RICHRCS030
U-238 1.4E-01 2.0E-01 3.06E-02  pCilg 84.20% RICHRC5030 -
PU-238 3.8E-02 3.8E-02 209E-02 pClg  40.00%  RICHRC5010
PU239/40 4.05E+00 SE:01 6.7E-01 2.09E-02  pCig 40.00% RICHRCS010
AM-241 4 48E-01 2.5E-01 3.69E-01 pCi/g N/A RICHRC5017
CO-60 7.62E+00 7.8E-01 ) §.218-02 . pCilg N/A RICHRC5017
CS-137 8.58E+01 8.6E+00 8.6E+00 13E-01 pCifg N/A RICHRC5017
EU-152 5.00E+01 5.0E+00 5.0E+00 2.99E pCi/g N/A RICHRC5017
EU-154 6.84E+00 7 6E-01 7.6E-01 2.22E-01 i N/A RICHRCS017
EU-155 496E-01 U 2.2E-01 2.2E-01 2.61E-01 pCifg /A RICHRC5017
U-238 -2.02E-01 U 1.8E+00 1.8E+00 2.84E+00  pCilg N/A RICHRC5017
STRONTIUM 5.24E+00 2.2E-01 1.6E+00 "1.26E-01 pCig 51.60% RC5006
NI-63 6.35E+02 9.4E+00 7.7E+01 5.46E+00  pCilg 91.70% 9
Number of Results: ﬁ-:_l
<4
2"
Result = IDL. When Not Detected Quanterra Analytical Services, inc
(Qlualiffers: U = Analyte result < MDAJIDL, 00 0 027 rptChemRadSampie; v3.41

J = Ne U qualifier and resuit <

st



1)}
@uanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richiand SDG: /RPTGRP: WO02614 [ 6731
LAB SAMPLE ID: ‘81139506 MATRIX: SOIL
CLIENT ID: BOTOB3 DATE RECEIVED:  11/24/98 1:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT  YIELD NUMBER
HEXCHROME  1.29E+00 N/A N/A 3.00E-02 mgrkg N/A EPA7196
\‘.w - d S ety 2280 P-RRE-0D pCifg §7-90% RIEHRESH8E
UM 1.68E+00 1.96-01 3.3E-01 3.026-02 pClg  83.00%  RICHRCS030
uid3s 493E-02 J 3.2E-02 3.3E-02 2.72E-02 pCi/g 83.00% RICHRCS030
U-238 1.45E500 1.7E-01 2.9E-01 2.72E-02  pCig 83.00% RICHRC5030
PU-238 1.35E+00 2.4E-01 3.2E-01 2.95E-02 pCi/g 39.10% RICHRC5010
PU239/40 5.13E+01 1.5B%Q0 8.3E+00 5.81E-02 pCilg 39.10% RICHRC5010
AM-241 4.92E+00 9.7E-01 9.7E-01 1.01E+00  pCilg N/A RICHRCS017
CO-60 9.44E+01 9.5E+00 9.5E6( 2.38E-01 pCi‘g N/A RICHRCS017
Cs-137 1.41E+02 1.4E+01 1.4E+01 4 34E-01 pCifg N/A RICHRC5017
EU-152 8.44E+02 8.4E+01 8.4E+01 9.64E0 pCilg N/A RICHRCS5017
EU-154 1.04E+02 1.1E+01 1.18+01 8.61E-01  Sig N/A RICHRC5017
EU-155 3.49E+00 8.1E-01 8.1E-01 1.06E+00  pCig N(A RICHRC5017
U-238 -2.52E+01 U 6.5E+00 6.5E+00 8.40E+00 pCirg N/A RICHRCS017
STRONTIUM 7.15E+00 2.4E-01 2.3E+00 1.06E-01 pCi/g 61.10% RISHRC5006
NI-63 6.14E+03 3.0E+01 7.0E+02 5.92E+00  pCig 89.40% RICHRCS084

Number of Results: 1

19

Resuit = IDL When Not Detected Quanterra Analytical Services, Inc
(Q)ualifiers: U = Analyte result < MDA/IDL, Q000 28 rptChemRadSample; v3.41 M
J =No U qualifler and resuit < '



Quanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: WO02614 [ 6731
LAB SAMPLEID: - 81138507 MATRIX: SCIL
CLIENT ID: BOTOR4 DATE RECEIVED: 11/24/98 1:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q@ ERROR(2s) ERROR(2s) MODAJIDL UNIT YIELD NUMBER
HEXCHROME 2.62E-01 N/A N/A 3.00E-02 mo/kg N/A EPAT198
U-234 . 9.87E-01 1.4E-01 2.1E-01 3.03E-02 pCig 85.80% RICHRCS5030
U-235 ‘ $+.29E-02 J 2.9€-02 3.0E-02 2.44E-02 pCi/g 85.80% RICHRCS030
U-238 9.67E-U_J 1.4E-01 2.1E-01 3.15E-02 pCiig 85.80% RICHRCS030
PU-238 2.56E-01 8.9E-02 9.8E-02 2.10E-02 pCilg 58.90% RICHRCTS010
PU239/40 1.05E+01 5 U 1.6E+00 3.54E-02 pCilg 58.80% RICHRCS010
AM-241 4B81E-01 U 5.5E-01 5,5E-01 9.07E-01 pCig N/A RICHRCS017
C0-60 1.59E+01 1.6E+00 1.6E%4( 7.53E-02  oCilg N/A RICHRCS5017
CS-137 3.54E+01 3.5E+00 3.5E+00 42E-01  pCig N/A RICHRCS017
EU-152 8.48E+01 8.5E+00 8.5E+00 3.27E% pCiig N/A RICHRCS017
EU-154 1.08E+01 1.1E+00 1.1E+00 2.70E-01 pLlig N/A RICHRC5017
EU-155 3.70E-00¢ U 2.8E-01 2.8E-01 3.95E-01 pCifg /A RICHRCS017
U-238 1.03E-01 U 3.5E+00 3.5E+00 5.81E+00  nCilg N/A RICHRCS017
STRONTIUM 2.07E+00 1.3E-01 6.3E-01 9.55E-02 pCi/g 66.50% RIGHRC5006
NI-63 2.02E+03 1.6E+01 2.3E+02 5.42£+00 _ pCilg 91.80% RICHRCS5U6R
Number of Results: ’fg—_
/—«
"
2
Resuit = IDL When Not Detected Quarterra Analytical Services, Inc ‘
{Qlualifiers: U =- Analyte ra;uit < MDAADL, ( ) 0 ” ( Tl rptiChemRadSampile; v3.41 M
J = No U qualifier and result < S Hern



1))
Quanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: WO02614 [ 6731
LAB SAMPLE ID; .81139501 MATRIX: SOIL
CLIENT ID: BOTOD3 DATE RECEIVED:  11/24/98 1:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT  YIELD NUMBER
HEXCHROME  3.00E-02 U N/A N/A 3.00E-02  mglkg N/A EPA7196
Add-244 +93E-0+— +-5E-04 HPE g t———:1BE-02——pOie——87-36% ——RIGHRGE080
J 1.2E-01 1.7E-01 2.148-02  pCig 96.20%  RICHRCS030
J 1.9E-02 1.9E-02 1.96E-02  pCilg 96.20% RICHRC5030
J 1.1€-01 16E-01  3.27E-02 pCig  96.20%  RICHRCS030
PU-238 0.00E+00 U 0.0E+00 1.7E-02 1.56E-02  pCilg 53.40% RICHRC5010
PU239/40 3.98E-02 3] 3.1E-02 2.32E-02  pClg 53.40% RICHRC5010
AM-241 -2.43E-03 U 2.5E-02 3.49E-02  pCilg N/A RICHRC5017
CO-60 1.72E-02 U 2.3E-02 4.13E-02  pCig N/A RICHRCS017
€s-137 1.998-02 U 2.2E-02 2.2E-02 5E-02  pCifg N/A RICHRC5017
EU-152 8.76E-02 U 9.1E-02 8.1E-02 8.92E: pCifg N/A RICHRCS017
EU-154 -6.14E-02 U 7.4E-02 7.4E-02 1.20E-01 i N/A RICHRC5017
EU-155 1.87E-02 U 3.6E-02 3.6E-02 6.06E-02  pClg RICHRCS017
U-238 7.85E-01 3.7E-01 3.7E-01 344E-01  pCilg N/A RICHRC5017
STRONTIUM 5.11E-03 U 3.5E-02 3.5E-02 1.09E-01 pCilg 56.40%
NI-63 -1.08E-01 U 2.5E+00 7.4E+00 6.37E+00  pCig 80.50%

Number of Results: 16 |

Resuit = iDL When Not Detected

(Qlualifiers: U = Analyte result < MDA/IDL,
<4 = No U qualifier and result <

Quanterra Analytical Services, Inc

0 0 () U 30 rptChemRadSampie; v3.44 M



SAMPLE RESULTS

1)
Quanterra

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: W02614 [ 6731
LAB SAMPLE ID: - 81139502 MATRIX: SOIL
CLIENT ID: BOTOD4 DATE RECEIVED:  11/24/98 1:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/NDL UNIT  YIELD NUMBEE ~
HEXCHROME  3.00E-02 U N/A N/A 3.00E-02 mgkg  N/A EPAT7198
uoo 1.5E-01 2.3E-01 3.07E-02  pCig 76.00% RICHRCSCZ ™~
U-235 SG0E-02 U 2.9E-02 2.9E-02 3.36E-02  pClig 76.00% RICHRC502T
U-238 9. 19E-0%_J 1.4E-01 2.1E-01 3.84E-02  pCilg 76.00% RICHRC5CZ
PU-238 5.32E03 U 1.1E-02 1.1E-02 144E-02  pCig 57.50% RICHRCSC T
PU239/40 1.55E-02 U 1.8E-( 1.9E-02 2.14E-02  pClg 57.50% RICHRCS2:Z
AM-241 1.87E-02 U 2.2E-02 2.2E-02 3.20E-02  pCiig N/A RICHRCSC 7~
CO-60 1.72E02 U 2.1E-02 2.1E%6 3.86E-02  pCig N/A RICHRCSC 1"
CS-137 1.98E-02 U 2.0E-02 2.0E-02 48E-02  pCilg N/A RICHRCSC ™
EU-152 1.38E-01 U 7 0E-02 7.0E-02 8.92E°0% pCilg N/A RICHRCSC ™
EU-154 -5.386-03 U 6.5E-02 6.5E-02 1.11E-01 oy NTs N/A RICHRCSC T
EU-155 148802 U 3.3E-02 3.3E-02 5.50E-02  pCilg NJA RICHRCSC ™
U-238 6.08E-01 2.6E-01 2.6E-01 3.07E-01 pCifg N/A RICHRCSC T
STRONTIUM 1.50E-02 U 3.5E-02 3.5E-02 1.07E-01 pCig 57.00% RISHRCSCIT=
NI-63 4.56E-01 U 2.6E+00 7.4E+00 6.79E+00  pCiig 80.70% RICHRCSDE ==
Number of Resuits:
Resuit = {DL When Not Detected Quanterra Analytical Services, Inc
(Q)ualifiers: U = Analyte result < MDA/IDL, 000031  rpichemRadsample; v3.41

J = No U qualifier and resuit <

W‘-—



Quanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: W02614 [ 6731
LAB SAMPLE ID: - 81139503 MATRIX: SOIL
CLIENT ID: BOTODS DATE RECEIVED:  11/24/98 1:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q@ ERROR(2s) ERROR(2s) MDA/DL UNIT  YIELD NUMBER
HEXCHROME 3.00E-02 U N/A N/A 3.00E-02 mg/kg N/A EPA7136
U-234 1.926-01 J 5.6E-02 6.3E-02 1.87E-02 pCilg 101.40%  RICHRCS030
U-235 1.57E-02 U 1,6E-02 1.7E-02 1.87E-02 pCi/g 101.40%  RICHRCS030
U-238 27888 J 6.8E-02 79E-02 1.65E-02 pCig 101.40%  RICHRCS030
PU-238 -4.31E-04 ‘ 8.6E-04 8.6E-04 2.17E-02 pClig 56.40% RICHRCS010
PU239/40 103€-02 U “SE.02 1 5E-02 2.16E-02  pCig 56.40% RICHRC5010
AM-241 3.39E-02 U 3.3E-02 3.3E-02 5.62E-02 pCilg N/A RICHRC5017
CO-60 2.08E-03 U 1.9E-02 1,980 3.32E-02 pCilg N/A RICHRCS5017
CS-137 8.36E-03 U 1.6E-02 1.6E-02 89E-02 pCiig N/A RICHRCS017
EU-152 +1.27E-02 U 4.0E-02 4.0E-02 6.46E=6 pCilg N/A RICHRC5017
EU-154 -5.39E-03 U 5.4€-02 5.4E-02 9.43E-02 N/A RICHRC5017
EU-155 -1.10E-03 U 2.8E-02 2.8E-02 4.82E-02 pCilg N/A RICHRCS017
U-238 1.77E-01 U 5.2E-01 5.2E-01 4.85E-01 pCi/g N/A RICHRCS017
- STRONTIUM 8.34E-03 U 2.5E-02 2.5E-02 7.94E€-02 pCi/g 86.90% RICKRCS006
NI-63 2.36E+00 U

2.1E+00 6.1E+00 4.97E+00 pCi/g 102.70%  RICHRC5UBS

Number of Resuits: 16

Resuit = iDL When Not Detected Quanterra Analyticai Services, Inc

{Quatifiers: U = Analyte resuit < MDA/IDL, 000032 rptChemRadSample; v3.41 W

J = No U qualifier and resuit <



SAMPLE RESULTS

)Y
Q//uanterra

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: Ww02614 [ 6731
LAB SAMPLE ID: ~81139511 MATRIX: SOIL
CLIENT ID: BOTOFS DATE RECEIVED: 11/24/98 1:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT  YIELD NUMBER
HEXCHROME 1.70E-01 N/A N/A 3.00E-02 ma/kg N/A EPA7196
) GOE-0 -G0S 2z 1) 0650 TEHG 02 T0% RIECHRESE8(
U-238™~Q AN1.39E+00 2.1E-01 3.3E-01 4 29E-02 pCilg 54.80% RICHRCS5030
U-235 3.68E-02 J 3.4E-02 3.5E-02 3.47E-02  pCilg 54.80%  RICHRC5030
U-238 1.38E+00 2.0E-01 3.3E-01 4.88E-02 pCifg 54.80% RICHRCS030
PU-238 -1.34E03 U 1.6E-03 1.6E-03 2.79E-02 pCi/g 59.80% RICHRCS010
PU239/40 1.06E-01 4. 98¢ 5.1E-02 1.52E-02 pCi/g 59.80% RICHRC5010
AM-241 546E-02 U 4.9E-02 4.9E-02 7.25E-02 pCilg N/A RICHRCS5017
CO-60 162E-02 U 24E-02 2.4E02 4.27E-02 - pCig N/A RICHRC3017
Cs-137 1.83E-01 41E£-02 4,1E-02 3.75E-02 pCi/g N/A RICHRC5017
EU-152 1.32E+00 1.8E-01 1.8E-G1 8.12E-02 pCifg N/A RICHRCS5017
EU-154 6.13E02 U 7.55-02 7.8E-02 1.32E-01 Poig N/A RICHRCS3017
EU-155 4.26E-02 U 4.0E-02 4.0E-02 6.88E-02 pCifg h[/A RICHRCS017
U-238 1.09E+00 7.3E-01 7.3E-01 6.55E-01 pCi/g N/A RICHRCS017
STRONTIUM 540E-01 J 9.6E-02 2.0E-01 1.40E-01 pCi/g 72.40% RIGHRCS5006
NI-83 4.85E+00 U 2.4E+Q0 7.0E+00 5.52E+00 . pCi/g 90.20% RICHRCSU89
Number of Results: E
Resuit = IDL When Not Detected Quanterra Analytical Services, Inc
{Q)ualifiers: U = Analyte resuit < MDA/IDL, 0 O” 033 rptChemRadSampie; v3.41

J =No U qualifier and result <



Y
Quanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  WO02614 [ 6731
LAB SAMPLE ID; " 81139512 MATRIX: SOIL
CLIENT ID: BOTOHO DATE RECEIVED:  11/24/98 1:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/ADL UNIT  YIELD NUMBER
HEXCHROME 3.00E-02 U N/A N/A 3.00E-02 mgrkg N/A EPAT7196
AdA-74 : 8 OE-02 4= -2OE-02 +80% —RICHRESH80
U-232 .\J. 1.54E+00 2.2E-01 3.6E-01 3.46E-02 pCilg 55.90% RICHRCS030
U-235 Q3E-02 U 2.6E-02 2.7E-02 4.05E-02 pCilg 55.90% RICHRC5030
U-238 1.46E+60 2.1E-01 3.4E-01 4.29E-02 pCilg 55.90% RICHRCS5030 -
PU-238 0.00E+00 U 0.0E+00 2.0E-02 1.77€-02 pCilg 52.00% RICHRC5010
PU239/40 3.22E-02 2BEQ2 3.0E-02 2.63E-02 pCi/g 52.00% RICHRCS010
AM-241 5.87E-02 U 1.2E-01 1.2E-01 1.78E-01 pCilg N/A RICHRCS5017
C0-60 1.19E-02 U 3.8E-02 3.85%9 6.68E-02 pCi/g N/A RICHRC5017
CS-137 1.08E-01 5.3E-02 5.3E-02 96E-02 pCifg N/A RICHRCS017
EU-152 8.22E-01 U 1.8E-01 1.8E-01 1.97E%6 pCilg N/A RICHRCS5017
EU-154 7.13E-02 U 1.1E-01 1.1E-01 187E-01 Pl N/A RICHRC5017
EU-155 9.63E-02 U 7.5E-02 7.5E-02 1.26E-01 pCilg N/A RICHRC5017
U-238 4.92E+00 1.7E+00 1.7E+00 1.51E+00  pCig N/A RICHRC5017
STRONTIUM 9.63E-02 U 5.3E-02 6.2E-02 1.38E-01 pCi/g 72.40% RISHRC5006
NI-63 344E+00 U 2.4E+00 7.1E+00 571E+00 . pCig 87.30% RICHRC5069

Number of Results: 16

Resuit = IDL When Not Detected Quanterra Anaiytical Services, Inc
(Quaiifiers: U = Analyte resuit < MDA/IDL, Qo 3d rptChemRadSample; v3.41 m
J = No U gualifier and resuit <



Q)uanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02614 [ 6731
LAB SAMPLE ID: * 81139513 MATRIX: SOIL
CLIENT ID: BOTOH1 DATE RECEIVED:  11/24/98 1:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER
HEXCHROME  4.00E-02 N/A N/A 3.00E02 mgkg  NA EPA7196
AL aHoC=02 %] a0 P S 8E-02 2 20F-03 pCifg 89-00% R RESEE0
U-234 (Y 1.97E-01 J 6.7E-02 7.5E-02 3.03E-02 pCig 74.10% RICHRC5030
U-235 \ 9:63E-03 U 1.6E-02 1.6E-02 3.03E-02  pCig 74.10% RICHRC5030
U-238 2.19E-0 J 7.1E-02 8.0E-02 3.20E-G2 pCi/g 74.10% RICHRC5030
PU-238 9.28E04 U 1.3E-03 1.3E-03 2.65E-02 pCilg 71.10% RICHRC5010
PU239/40 487E-03 U 1.2E6 1,2E-02 2 65E-02 pCily 71.10% RICHRCS010
AM-241 -5.81E03 U 5.5E-02 S5E-02 9.30E-02 pCilg N/A RICHRCS5017
CO-60 -1.10E-02 U 1.8E-02 1.8E-09 3.05E-02 . pCilg N/A RICHRC5017
Cs-137 -2.04E-03 U 1.6E-02 1.6E-02 2.65E-02 pCilg N/A RICHRC5017
EU-152 -1.59€-02 U 3.6E-02 3.6E-02 6.07E-02 pCilg N/A RICHRCS5017
EU-154 -3.45E-02 U 57E-02 5.7E-02 9.51E-02 pCig N/A RICHRC5017
EU-155 191E-02 U 2.9E-02 2.9E-02 5.03E-02  pCilg : RICHRC3017
U-238 1.74E-01 U 9.2E-01 9.2E-01 7.32E-01 pCifg N/A RICHRCS017
- STRONTIUM 473E-02 U 3.7E-02 4,1E-02 1.11E-01 pCi/g 95.20% RIGKRC5006
NI-63 3.85E+00 U 2.1E+00 6.3E+00 497E+00  pCilg 103.10%  RICHRC5089

Number of Resuits: ﬁ?

pr
7 2[4

Resuit = IDL When Not Detected Quanterra Analytical Services, Inc

(Q)ualifiers: U = Analyte resuit < MDA/IDL, O0CO35  rpichemRadsampte; v3.41 m

J = No U gualifier and result <



1}
wuanterra
SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: WO02614 [ 6731
'LAB SAMPLE ID: -|81 138508 MATRIX: SOIL
CLIENT ID: BOTO0S8 DATE RECEIVED:  11/24/98 1:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/JIDL UNIT YIELD NUMBER
HEXCHROME 1.00E+00 N/A N/A 3.00E-02 mg/kg N/A EPA7196
us-m J 1.2E-01 1.7E-01 2.34E-02  pCig 88.40%  RICHRCS030
U-235 ‘ < 61E-02 U 1.9E-02 1.9E-02 2.90E-02 pCifg 88.40% RICHRCS030
U-238 761EB4_ J 1.2E-01 1.7E-01 3.32E-02  pCilg 88.40% RICHRC5030
PU-238 9.20E-02 4.3E-02 4.5E-02 1.38E-02 pCi/g 62.10% RICHRCS010
PU239/40 2.33E+00 TR0 3.6E-01 2.05E-02  pCilg 62.10% RICHRCS5010
AM-241 2.60E-01 9.0E-02 9.0E-02 1.28E-01 pCi/g N/A RICHRC5017
CO-60 8.90E+00 9.1E-01 9.8 7895E-02 pCifg N/A RICHRCS5017
Cs-137 1.04E+02 1.0E+01 1.0E+01 .33E-01 pCifg N/A RICHRCS5017
EU-152 2.75e+01 2.8E+G0 2.8E+00 4 .17Exg pCi/g N/A RICHRC5017
EU-154 4. 37E+00 5.4E-01 5.4E-01 2.79E-01 pCifg N/A RICHRCS5017
El)-185 1.30E-01 U 1.5E-01 1.6E-01 2.55E-01 pCi/g 1A RICHRCS017
U-238 -5.74E-01 U 8.7E-01 8.7E-01 1.21E+00 pCifg N/A RICHRCS017
STRONTIUM 3.77E+00 2.3E-01 1.2E+00 -1.38E-01 pClig 73.30% RICHRCS006
NI-63 5.67E+02 9.2E+00 6.9E+01 5.75E+00 pCifg 86.60% RICHRTS669
Number of Results: I
l Resuit = DL When Not Detacted Quanterra Analytical Services, Inc

{Qlualifiers: U = Analyte result < MDA/IDL, 0 OU 0 JS rptChemRadSample; v3.41
J = No U qualifier and resuit <
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richiand SDG: /RPTGRP: W02614 [ 6731
LAB SAMPLE ID: . 81139509 MATRIX: SOIL
CLIENT ID: BOTO99 DATE RECEIVED:  11/24/98 1:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s} MDA/DL UNIT  YIELD NUMBER
HEXCHROME 1.30E-01 N/A N/A 3.00E-02 mgkg  N/A EPAT196
Al2 BE-S d -FE=G 059 D SEE0 pCifg 86-56% RGHREabEY
u--01 J 1.36-01 1.8E-01 218E-02  pCig  87.50%  RICHRCS5030
U-235 l 422E-02 J 2.9E-02 2 9E-02 2.18E-02 pCifg 87.50% RICHRC5030
U-238 7.87E-01~J 1.2E-01 1.7E-01 1.92E-02 pCilg 87.50% RICHRC5030
PU-238 7.21E-02 4.2E-02 4.3E-02 2.78E-02 pCilg 50.90% RICHRCS5010
PU239/40 2.51E+00 2580 4.1E-01 2.78E-02 pCi/g 50.90% RICHRC5010
AM-241 423E-01 U 3.8E-01 8E-01 6.34E-01 pCilg N/A RICHRCS5017
CO-60 1.95E+01 2.0E+00 2.0E¥60 1.09E-01 pCilg N/A RICHRC5017
CS-137 1.61E+02 1.6E+01 1.6E+01 96E-01 pCi/g N/A RICHRC5017
EU-152 6.70E+Q1 6.8E+00 6.8E+00 5.20E-04 pCi/g N/A RICHRC5017
EU-154 1.06E+01 1.2E+00 1.2E+00 3.60E-01 y ST N/A RICHRC5017
EU-155 5.29E-01 U 2.5E-01 2.5E-01 4.13E-01 pCiig NA RICHRCS017
U-238 1.76E+00 U 3.0E+00 3.0E+00 473E+00  pCilg N/A RICHRC5017
. STRONTIUM 3.89E+00 2.3E-01 1.3E+00 1.37€-01 pCilg 74.70% RISHRC5006

NI-63 4.3TE+02 8.0E+00 5.4E+01 5.60E+G0 pCi/g 89.90% RICHRCS064

Number of Results:

-

Lot

Resuit = iDL When Not Detected Quanterra Anaiytical Services, Inc

(Q)uaiifiers: U = Anatyte resuit < MDAJIDL, . rptChemRadSampie; v3.41
J = No U qualifier and result < 00C0O37 W



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.

3350 George Washington Way
Richland, WA 99352
December 23, 1998

Attention: Joan Kessner

2
SAF Number : B99-002 § UEU 130
Date First Sample Received November 24, 1998 n RECEIVED
Number of Samples : 13
Sample Type : Soil

SDG Number o W02614
Data Deliverabie : 21 Day Priority / 28 Day Summary

I. Introduction

On November 24, 1998, the Quanterra Environmental Services Richland Laboratory (QESRL)
received 13-priority soil samples for a 21-day priority radiochemical and chemical analysis.
Upon receipt, the samples were assigned the following laboratory ID numbers to correspond
with the Bechtel Hanford, Inc. (BHI) specific IDs:

ESRL ID# BH] ID# MATRIX  DATE OF RECEIPT
81139501 BOTOD3 Soil 11/24/98
81139502 BOTOD4 Soil 11/24/98
81139503 BOTODS Soil 11/24/98
81139504 BOTOB1 Soil 11/24/98
81139505 BOTOB2 Soil 11/24/98
81139506 BOTOB3 Soil 11/24/98
81139507 BOTOB4 Soil 11/24/98
81139508 BOTO098 Soil 11/24/98
81139509 BOT099 Soil 11/24/98
81139510 BOTOBO Soil 11/24/98
81139511 BOTOF9 Soil 11/24/98
81139512 BOTOHO Sail 11/24/98
81139513 BOTOH1 Soil 11/24/98

00G039
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Bechtel Hanford, Inc.
December 23, 1998
Page 2

. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information; analytical results and the appropriate associated
statistical errors.

The requested analyses were: Alpha Spectroscopy

Americium-241 by method RICH-RC-5080
Plutonium-238, -239/40 by method RICH-RC-5010
Uranium-234, -235, -238 by method RICH-RC-5030
Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
Gas Proportional Counting
Total Strontium by method RICH-RC-5006
Liquid Scintillation Counting
Nickel-63 by method RICH-RC-5069
Chemical Analyses

“Chromium Hex by EPA method 7196

II.  Quality Control

The analytical results for each analysis performed under SDG W02614 includes a minimum of
two Laboratory Control Samples (LCS) and one method (reagent) blank. Any exceptions have
been noted in the "Comments" section.

Quality control sample results are reported in the same units as sample results.

Iv.  Comments
Alpha Spectroscopy

Americium-241 by method RICH-RC-5080
The LCS, batch blank, sample duplicate (BOTOB4) and sample results are within contractual

requirements. There was a matrix blank and spike analyzed with this sample batch and the
results are within the contractual requirements.

G0oC 030 OM
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Bechtel Hanford, Inc.
December 23, 1998
Page 3

Plutonium-238, -239/40 by method RICH-RC-5062

The LCS, batch blank, sample duplicate (BOT0B4) and sample results are within contractual
requirements. There was a matrix blank and spike analyzed with this sample batch and the
results are within the contractual requirements.

Uranium-234, -235, -238 bv method RICH-RC-5030

The LCS, batch blank, sample duplicate (BOTOB4) and sample results are within contractual
requirements. Samples BOTODS, BOTOB1, BOTOB4, BOT098, BOT099 and BOTOBO had Pu-
239 peaks present in the uranium spectrum. The presence of the Pu-239 peak did not interfere
with the uranium results.

Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017

The LCS, batch blank, sample duplicate (BOTOD3) and sample results are within contractual
requirements.

Gas Proportional Counting

Total Strontium by method RICH-RC-5006

The LCS, barch blank, sample duplicate (BOTOH1) and sample results are within contractual
requirements.

Liquid Scintillation Counting

Nickel-63 by method RICH-RC-5069
The LCS, sample duplicate (BOT0B4), matrix spike (BOTOB4), batch blank and sample results
are within contractual requirements.

Chemical Analyses

Chromiumn Hex by EPA method 7196

The LCS, sample duplicate (BOTOH1), batch blank, matrix spike (BOTOH1) and sample results
are within contractual requirements.

000041 0084~
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Bechtel Hanford, Inc.
December 23, 1998
Page 4

I certify that this Certificate of Analysis is in compliance with the SOW, both technicaily and
for completeness, for other than the conditions detailed above. Release of the data contained

in this hard copy data package has been authorized by the Laboratory Manager or a de;ignee,
as verified by the following signature. '

Reviewed and approved:

Andy Kopriva
Project Manager

00004aR QQG}&/‘
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Quanterra [ncorporated
13715 Rider Trail North

rﬂv‘)uanterra

Earth City, Missouri 63045 CASE NARRATIVE
314 298-8566 Telephone
314 298-8757 Fax
Bechtel Hanford Incorporated
3350 George Washington Way
Richland, Washington 99352
January 26, 1999
Attention: Joan Kessner
Project Number : 350.186
SDG : wW02614
Number of Samples : Thirteen
Sample Matrix : Soil
Data Deliverable : Summary
Date SDG Closed : November 24, 1998
II. Introduction

Environmental
Services

JAN 1999

On November 24, 1998, a total of thirteen “soil” samples were received by Quanterra, Richland
and transferred to Quanterra, St. Louis for chemical analysis. There were no comments or
nonconformances associated with the shipping or receiving of the samples. Upon receipt, the
samples were given the following laboratory ID numbers to correspond with the specific client

ID’s:

St. Louis ID BHI ID SAF ID
19511-001 BOTOD3 B99-002
19511-002 BOTOD4 B99-002
19511-003 BOTODS B99-002
19511-004 BOTOB1 B99-002
19511005 BOTOB2 B99-002
19511006 BOTOB3 B99-002
19511007 BOTOB4 B99-002
19511-008 BOT098 B99-002
19511009 BOT(099 B99-002
19511-010 BOTOBC B99-002
19511011 BOTOFS B99-002
19511-012 BOTOHO B99-002
19511-013 BOTOH1 B99-002

Matrix - Date of Receipt
SOIL 24-NOV-98
SOIL 24-NOV-98
SOIL 24-NOV-98
SOIL 24-NOV-98
SOIL 24-NOV-98
SOIL 24-NOV-98
SOIL 24-NOV-98
SOIL 24-NOV-98
SOIL 24-NOV-98
SOIL 24-NOV-58
SOIL 24-NOV-98
SOIL 24-NOV-98
SOIL 24-NOV-98
006043
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Quanterra

Environmentaf
Services
Bechtel Hanford Incorporated
January 26, 1998
Project Number: 550.186
SDG: W02614
Page 2

III. Analytical Results/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes
sample identification information, analytical resuits and the appropriate detection limits.

Analyses requested: ICP Metals (Chromium and Lead) by EPA method 6010A.
Mercury by EPA methed 7471
Deviation from Request: No Deviation from requested methods.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in
the data summary section of this report:

QCBLK- Quality Control Blank, Method Blank

QCLCS- Quality Control Laboratory Control Sample, Blank Spike
MS- Matrix Spike. '

MSD-  Matrix Spike Duplicate.

V. Comments

General: There are no general comments.

Inorganics: A Laboratory Control Sample, Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with each preparation batch per the
protocol for this analysis.

There were no metals comments for this sample delivery group.

000043 M



Quanterra

Environmental
Services

Bechtel Hanford Incorporated
January 26, 1998

Project Number: 550.186
SDG: W02614

Page 3

I certify that this Summary Package is in compliance with the SOW, both technically and for
compieteness, for other than the conditions detailed above. Release of the data contained in this
hard copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

Reviewed and approved:

Shiela M. Louvier
St. Louis Project Manager

00ouas
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secntel Hantord Inc. I CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-002-12 |Psee 1 of 1
Coliector Company Contact Telephone No. {Project Coordinater . ' .
Coffman/Fahlberg R Coffman 373-6425 TRENT, §J Price Code « & ,‘?““ Turnaround
Froject Designation Sampling Location SAF No. . A 15 ﬁ&yb
100 BC Arcas - Full Protocol 116-B-13 B99-002 N 2] [Day-
Tce Chest No, Field I.oghook No. Method of Shipment b
SML F)4/ EL 1327-1
Shipped To l OfTsite Property No, Bill of Lading/Air Bili No.
Quanterra Incorporated
COA
POSSIBLE SAMPLE HAZARDS/REMARKS Caal 4C Neone None None None Mone None None Noat None
Prescrvation
Type of Container aG aG aG "‘aG G ag P I aG aG Marinelli
. . i :
No. of Contalner(s) ? * F r A\ 4 Y v v ' i ! !
Special Handling and/or Storage Volume 60miL 60mL - 60mL 60mi. 60mL 60mL 20mL 60mL 60mL 500mL
Chromivm ICP Metals .} ICP Meuli- | Maouy- Nickei-63 Sronbum- | Activity Scan | Americium- | ICP Metals - [See jtem (-l) in
M Hex - 7196 | 6010A (Add- | 6010A (SW- { T4TI-(CV) 9,90 - Toul 241; Tsowopic | 60104 (TAL) §  Specul
SAMPLE ANALYSIS /1 | i, ¥ i fromicton
0 / L/ 315 Lead} o Uranium
{ .
. f
811394 ot Q 911395 s (91139
. ‘271 ‘
BOTOD3 ol Soil tezo~ | |H 2o 's X X X X X X X
BOTOD4 o2 Soi i)-2-23 95| 14 30 X X X & X e X x
ReTog 03| <o | ppz33e [14s | ® £ X 1% 1x L& 1> X
PECIAL INSTRUCTIONS Matrix *
CHAIN OF POSSESSION Sign/Print Names ** The ERC conractor acknowleges the 24-hour holding time is not [ikety achievable for Soil
o L Hex Chrom by EPA 7196, o
inqui ) i " Date/Time ™
clinquished By By o Eﬁ"’"‘v" ) Date/Time ** Use a separate Chain of Custody for each waste site. ;;‘ws.;lid
. - er
IR elinquished By Date/Timie eceived By 4 oo Date/Time {1) Gamma Spectroscopy {Cesium-137, Cobalt-60, Europfum-152, Europium-154, Other Liquid
Europium-155); Gamma Spec - Add-on {Americium-241, Uranium-238}
Relinquished By Date/Time Received By Dale/Time [S.-_-»"{‘o D3 = E@T ( \k’
Brmo DY = Ra
Relinquished By Date/Time [Received By Date/Time ‘+ ) T} V"
LABORATORY [Received By Title Date/Time
SECTION
INAL SAMPLE | Disposal Methed Disposed By Date/Time
DISPOSITION

N\




Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-002-05 |Page 1 of !
Collector ompany Contact Telephone No. Project Coordinator |Data Turnaround
( omean/Fatherg R Coffman 373-6425 TRENT, SJ
t'rofect Designation Sampling Location SAF No. AS'BHYS”
100 BC Arcas - Full Protocol H16-B-11 B99-002 2! DAYS
fce Chest No. Field Logbook No. Method of Shipment v
SML )y EL 1327-1
Shipped To 7 Offsite Property No. Bill of Lading/Air Bill No. )
Quanterra Incorporated
POSSIBLE SAMPLE HAZARDS/REMARKS Preservation Cool 4C None Nose Nene None Noas None None None None
Type of Container aG aG 2G aG aG G P aG 3G | Marinelt
L3 B
Ne. of Container(s) ¢ 0 (aF ?-“_-u o [ 0 1 1 1 1
Speciai Handling snd/or Storage Volume tOmL $0mL 66mL 60mL 60mL 50mL 20mL 60ml, 60mL  500mL
Chromium | ICP Metals - { ICP Metals- | Murury- | Nickel63 | Stomtum- | Activity Scan | Americium- | ICP Metsls - | See item (1) |
Hex-719 | 6010A (Add- | 60104 (SW. | 7471 (V) 29,90 — Towd 241; lsotopic | 6010A (TAL) |  Speend
cad}: $46] fum- :
SAMPLE ANALYSIS . oML | chmmam, s o tnstructions
g Lesd) Uranium
Q11294 4 1
Sample Na Matriv * Sample Nate I Camnle Time T -
B0TOB1 DY Soil \\| 7046 1545
B0TOB2 0 Soil U[zo|26 | 220
BOTOB3 00 Soil W M <« {200
RoTo Y 07|  sei Nz |30
[=
=
=
3
= SPECIAL INSTRUCTIONS Matrix *
CHAIN OF POSSESSION SignIan Names ** The ERC contractor acknowlcges the 24-hour holding time is not likely achievable for Hex 5 . Soil
Chrom by EPA 7196. SE = Sediment
—— ! w' $0 = Sohd
Relinquished By DOu) 8 o crj Datd'l'lme} I 31 j w W D)h ime ¢ Use » separate Chain of Custody for cach waste site. S - Sudye
MMM }l“}y‘lf ij w = Water
Relinquished By "7 Date/Time [Received By 2100 '_J Date/Time (1) Gamma Spectroscopy {Cesium-137, Cobalt-60, Eurapium-1 52, Europium- 154, Europium- o o
155}; Gamma Spec - Add-on { Americium-241, Uranium-238} DS = Drum Solids
Relinquished By Date/Time [Received By Date/Time ?L - ?;':el'qmd-‘
Wl = Wipe
- L = Liqud
Relinquished By Date/Time fkeceived By Date/Time vV . vf',"mﬁon
X = Oiher
k b L. ABORATORY_‘Recmvcd By Title o “Date/Time
) SECTION o o
FINAL SAMPLE | Disposal Method Disposed By Date/Time
ISPOSITION o - )

A\




Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-002-04 |Pase 1 of 1
Collector Company Contact Telephone No. FPro]ect Coordinator |Data Turnaround
Coffman/Fahlberg R Coffman 373-6425 TRENT, S}
Project Designation [Sampling Location AF No, —LS-BH’YS’
100 BC Areas - Full Protocol 116-B-11 B%9.002 Al .b QY-S'
[ce Chest No. {Field Logbook No. ethod of Shipment S —
SML 3)1.{ EL 1327-1
Shipped 10 Otisite Properiy No. ifl of Lading/Alr BINo.
Quanterra Incorporated
> : Cool 4C Non N n
POSSIBLE SAMPLE HAZARDS/REMARKS Preservation 4 Noae None ¢ None one None None None None
Type of Container 3G 1G G . G G G P aG aG Marinelli
M ]
No. of Container(s) 0 0 Q/‘, T‘ “‘; 0 0 0 1 1 1 !
Special Handling and/or Storage Volume 60mL 60mL 60mL 60mL 60mL 60mL 20mL 50mL 60mL 500ml. |
Chromium | ICP Metals- | ICP Metafi- §  Mercury - Nickel-63 | Stontium- | Activity Scan | Americium- | ICP Metals - |Sex item {1} in
Hex - 1196 | 60104 (Add- | 60104 (SW- | 7471-(CV} 9,90 — Totai 243, Totogic | 40104 (TAL} | Specinl
SAMPLE ANALYSIS D o, ¥ i fromuctions
211294 g - S 1
Sample No. Matrix * Sample Date Sample Time " ]
B0T098 0% Sail W70l48 DR e X X X | ¥ X X X Xk
BOT099 04 Soil |” b2, Hb NElo X X X | X Fan: P X K
BOTOBO 10 Soil Wl 20 Jag 1350 D X Xl ~] X[ <« | x X
- vl
-
)
=
‘e
v
SPECIAL INSTRUCTIONS Matrix *
CHAIN OF POSSESSION Signfl’rlnt Names ** The ERC contractor acknowleges the 24-hour holding time is not likely achievable for Hex s - Soil
} 2@_ Chrom by EPA 1196, SE = Sedimen
Relinquished By B @4 5 llo piagrj DatcTime IWM [LM\ Date/Time ¥ I ) ' SO =~ Solid
Use a separate Chain of Custody for each waste site. SL = Sludge
0wt Borena ))2y. ?Q‘/H‘” [l2y4-4Y W= Waer
Relinquisfied By Date/Time* Received By z_j 00 c()vleawT ime (1) Gamma Spectroscopy {Cesium-137, Cobait-60, Europium-152, Evropium-154, Europiurn- 2 - ff'
155); Gamma Spec - Add-on {Americium-241, Uranium-238} DS = D::m Solids
— n T = Drum Liquids
Relinquished By Date/Time |Received By Date/Time - aTo-d oL oo
Boratig‘g GATE Kq BdTaBO BeTed | T _‘I;f:;e
Relinquished By Date/Time Received By Date/Time RoTo 1§ BoTeHq v - ‘\;'j:gm
’ X = Other
LABORATORY [Reccived By Title Date/Time
2 SECTION
Disposal Methed Disposed By Date/Time

TNAL SAMPLE
&D\ISPGS]TION
4\



Bechtel Hanford Inc. CHAIN OF CUSTUDY/SAMFPLE ANALYSID KEQUED L DYY-0UL-1 ! le 2 ez
Colleduf Company Contact Telephone No. [Project Coordinator
Coffman/Fahiberg R Coffiman 373-6425 TRENT, SJ Price Code Data Turnaround
Project Designation Sampling Location SAF No. YZ 'l- 3 ag —TS'EEYS'
100 BC Areas - Full Protocol 116-B-14 [B99-002 l [ A D P 4 S
Ice Chest \o Field Logbook No. Method of Shipment
‘j ) 11 EL 1327-1
Shlpped To OfTsite Property No. wBIlI of Lading/Air Bill No.
Quanterra Incorporalcd
COA
POSSIBLE SAMPIE IAZARDS/REMARKS P ton Cool 4C None None None None None - None None None None
reserva
Type of Contsiner aG aG aG A 26 aG aG F 3G G Marinelli
No. of Container(s) 0 0 @.j J \,,4' 0 0 0 ! ! ! !
SPCCiII Hgnd'ing andfor Stor.ge Volume 60mL 60mL N 60mL 60mL G0mL 50mL 20mL 60mL 60mL 300mL
Chromium ICP Meuds - | ICP Metals - Mercury - Nickel-63 Stontium- | Activity Scan | Americium- ]| ICP Metals - |See item (1) in
Hex- 7196 | 6010A (Add- | 6010A (SW- | 1471 -(CV) 19,90 - Towl 241; Isotopic | 6010A (TALY | Special
on) [Lead} 846) Sr Plutonium; Instructions
SAMPLE ANALYSIS {Chromium, Isotopic
Lead} Urwnium
2 | ] 4 1348
S y §)iA §11{3
i: Sample No. Matrix * Sampie Date Sample Time ) 7 B g
o
23BOTOF9 M Seil 11-23-98 | |Hod X X X FoY X X
4 )
BOTOHO /2 Soil 11-23-9 | jy1 % X 3 X ¥_ | A x
-W’Wig Sall . . . :
RoTowr /3] =oi] 11027398 | (4o X X | x X | x X
ISPECIAL INSTRUCTIONS ‘ Matrix *
Sign/Print Names ** The ERC contractor acknowleges the 24-hour holding time is not likely achievable for Soil
CHAIN OF POSSESSION gn/Prin , Hex Chrom by EPA 7196, w:w
* Date/Ti 1 ﬂ’?
Tkehnqulshed By Eo 73 Bo sg- 0+ J Datefi lme r\ i} dl{l_‘ M ﬂ,\ I;‘:g;?ic(? ** Use a separate Chain of Custody for cach waste site. ;:hp:s.:lid
h’“’ﬁ"""w 11 Lﬂ f{ BQ!’ Other Liquid
Relinquifhed By Dute/Time [Received By Z_) (DO f"b"“ Date/Time (1) Gamma Spectroscopy (Cesium-137, Cobalt-60, Europium-152, Europium-} 54,
Europium-{55}); Gamma Spc_c - Add-on {Americium-241, Uranium-238}
Relinquished By Date/Time Received By Date/Time BgTOF ? = TS@TI E‘i
' o = {3 T
clinquished By Date/Time received By Date/Time BQTd " T ] T
LABORATORY [Reccived By Title Date/Time
SECTION
FINAL SAMPLE | Dispoesal Method Disposed By Date/Time
\\ DISPOSITION
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Data Validation Supporting Documentation

000c030



——_——_—_I_ll-l__——l_lﬂ—

WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B @ D E
LEVEL:
PROJECT: o0-BC w3 16 ~b-11/i3fis | DATA PACKAGE: WO AGIY
VALIDATOR: T ) ue: (W 4 pATE: 7). J1/39
CASE: ' sDE:  LJo2.4 !

| ANALYSES PERFORMED
O cLpace O CLP/GFAA 0 ctPMg 3 CLP/Cyanide - a o
E-usncp O SW-B48/GFAA %sw-awmu Eviv_:?o \é e VI (o
SAMPLES /MATRIX

BoTOBO ) BOTOB, @Toh2, ROToBY, BOToORY

BotTodY ,fgscrrobs? jﬁdfbd\‘om; RoTofq
RBeTortD , BoTottl , DoTOT , BOT 097

Send
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE _
Is technical verification documentation present? . .. . . .. Yes No @
Is a case narrative present? . . . . . . v ¢ v v b 4 e 0. @ No N/A
Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . ... .. No N/A

Comments:

%(} 051



WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments? . . . . Yes
Are initial calibrations acceptable? . . . .. .. ... .. . YesS
Are ICP interference checks acceptable? . . . . ... ... . . Yes
Were ICV and CCV checks performed on all instruments? . . . . . Yes
Are ICV and CCV checks acceptable? . . ... ... ... ... Yes
Comments:

No
No
No
No
No

4. BLANKS . '
Were ICB and CCB checks performed for all applicable analyses? Yes No %
Are ICB and CCB results acceptable? . . . . . ... .. .« « « Yes No
Were preparation blanks analyzed? . . ., . . . . .. . . .. . . Y@ES No N/A
Are preparation blank results acceptable? . . . . ... .. .. Yes N/A
Were field/trip blanks analyzed? . .. . . . .. . ¢+ .. .. No N/A

Are field/trip blank results acceptab]e?

..... e e . Yes (B N/A
Comments: oy C\mrowu-&""* \ead -  Dovodg + oH) &

—~ Q.52 2= <Y, 11y

|

—_ am.rL -qmm..._r blidly @llo Bl — 00 gualifies

DS"'H‘ Eb! '9 \tu.ﬂ ;L(_Ltd-cJ Y -DS L. \JL C,(‘fov-uv-n (hﬂl) |{\—%4- H‘

5. ACCURACY CR VL 1w #! also

Were spike samples analyzed? . . . . . v v v v v o o o o o « ;@
Are spike sample recoveries acceptabie? . . . . . + « « « « . .
Were laboratory control samples (LCS) analyzed? . . . .. . . . Yes
Are LCS recoveries acceptable? . . . . . .. ... ... ... Yes
Comments:

No N/A
No N/A
No

No ;
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Date: 5 February 1299

To: Bechtel Hanford, inc. (technical representative}

From: TechLaw, Inc. '

Project: 100-BC Areas - Full Protocol - Waste Sites 116-B-11, 116-B-13,
116-B-14

Subject: Radiochemistry - Data Package No. W02614-QES (SDG No. W02614)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.

WO02614-QES which was prepared by Quanterra Environmental Services (QES). A
list of samples validated along with the analyses reported and the requested
analytes is provided in the following table.

.BOTOBO {116-B- 1. 1) 11/20/98 Sail See note 1
BOTOB1 (116-B-11) 11/20/98 Soil See note 1
BOTOB2 (116-B-11) 11/20/98 Soil See note 1
BOTOB3 (116-B-11) 11/20/98 Soil See note 1
BOTOB4 (116-B-11) 11/20/98 Soil See note 1
BOTOD3 (116-B-13) 11/23/98 Soil See note 1
BOTOD4 (116-B-13) 11/23/98 Soit See note 1
BOTODS (116-B-13) 11/23/98 Soil See note 1
BOTOF9 (116-B-14) 11/23/98 Sail See note 1
BOTOHO {116-B-14) 11/23/98 Soil See note 1
BOTOH1 (116-B-14) 11/23/98 Soil See note 1
BOTO98 (116-B-11) 11/20/98 Soil See note 1
BOTO99 (116-B-11) 11/20/98 Soil See note 1

1 - Gamma spectroscopy; alpha spectroscopy; nickel-63; strontium-90.
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Data validation was conducted in accordance with the BHI| validation statement of
work {BHI 1987) and the 100 Area Remedial Action Sampling and Analysis Plan
(DOE/RL 1998}, Appendices 1 through 5 provide the following information as
indicated below: :

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES
¢ Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the resuits. The maximum holding time for radiochemicai analysis is
© months.

All holding times were acceptable.

* Blanks
Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the MDA, the following qualifiers are
applied: All positive sample results less than five times the highest blank
concentration are qualified as estimates and flagged "J"; sample results below
the MDA are elevated to the MDA and qualified as undetected and flagged "U";
sample results above the MDA and greater than five times the highest blank
concentration are not qualified.

All blank results were acceptable.
Equipment Blanks

Two equipment blanks (BOTODS (116-B-13} and BOTOH1 {116-B-14)} were
submitted for analysis. Uranium-234 and uranium-238 (alpha spectroscopy)
were detected in sample BOTODS (116-B-13} and americium-241, uranium-234
and uranium-238 (alpha spectroscopy) were detected in in sample BOTOH1
(116-B-14). Under the BHI statement of work, no qualification is required.
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¢ Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis
is compared to the known activity to assess accuracy. The acceptable
laboratory control sample and matrix spike recovery range is either 3 sigma or
70-130%. In addition, samples may be spiked with a radiochemical tracer to
assist in isolating the radioisotope of interest with the yield of the tracer being
used in calculating sample activity. The acceptable range for tracer recovery is
20% to 105%. Spike sample results outside the above ranges result in
associated sample results being qualified as estimates, rejected, or not qualified,
depending on the activity of the individual sample.

Due to a matrix spike recovery of 500%, all detected nickel-63 results (BOTOBO
(116-B-11), BOTOB1 (116-B-11), BOTOB2 {116-B-11}, BOTOB3 (116-B-11),
BOTOB4 (116-B-11), BOT098 (116-B-11), BOT099 (116-B-11)}) were qualified as
estimates and flagged “J”.

Due to the lack of an LCS, all plutonium-238 results were qualified as estimates
and flagged “J”. '

Due to a radiochemcal tracer yields of 111%, americium-241 (alpha
spectroscopy) results in samples BOTOB1 (116-B-11) and BOTOH1 (116-B-14}
were qualified as estimates and flagged “J”.

All other accuracy results were acceptable,

» Precision

Analytical precision is expressed by the RPD between the recoveries of
duplicate matrix spike analyses performed on a sample. Precision may also be
assessed using unspiked duplicate sample analyses. If both sample and
replicate activities are greater than five times the CRDL and the RPD is less than
or equal to +/- 30 percent, the resuits are acceptable. If either activities are
less then five times the CRDL, a controi limit (acceptable RPD) of less than or
equal to two times the CRDL is used. If either the original or replicate value is
below the CRDL, the applicable control limits (acceptable RPD) are less than or
equal to two times the CRDL for soil samples. If the RPD is outside the
applicable control limit (acceptable RPD}, associated results are qualified as
estimated detects or estimated non-detects.

Due to an RPD of 36%, all uranium-238 (GEA) results were qualified as
estimates and flagged “J”.

All other duplicate results were acceptable.
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Field Duplicate Samol

One pair of field duplicate samples {samples BOT098/BOT099 (116-B-11)) were
submitted to QES for analysis. The duplicate sample results were compared
using the validation guidelines for determining the RPD between a sample and
its duplicate. The following samples and anlaytes had RPDs outside QC limits
(+/- 30%): Americium-241 (GEA) (48%}); cobalt-60 {75%); cesium-137 {43%);
europium-152 (83%); europium-154 (83%); europium-155 (121%). Although
the above data is an indication of a problem with the GEA analysis, under the
BHI statement of work, no qualification is required. All other field duplicate
results were acceptabie.

¢ Detection Levels

Reported analytical detection levels are compared against the 100 Area
Remedial Action Sampling and Analysis Plan target detection limits (TDLs) or the
contract specified MDA if no TDL was specified, to ensure that laboratory
detection levels meet the required criteria. The foillowing analytes and samples
had reported MDAs above -the TDL/MDA: Europium-155 in sample BOTOB4
{116-B-11) and uranium-238 in samples BOTOBO (116-B-11), BOTOB4 (116-B-
11), BOTOD5 (116-B-13), and BOTOH1 (116-B-14). All other reported
laboratory MDAs were at or beiow the analyte-specific TDL or contract specified
MDA.

* Completeness

Data Package No. W02614-QES was submitted for validation and verified for
completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

.Due to an RPD of 36%, all uranium-238 (GEA) results were qualified as estimates
and flagged “J”. Due to a radiochemcal tracer yields of 111%, americium-241
(alpha spectroscopy) results in sampies BOTOB1 and BOTOH1 were qualified as
estimates and flagged “J”. Due to the lack of an LCS, all plutonium-238 results
were qualified as estimates and flagged “J”. Due to a matrix spike recovery of
500%, all detected nickel-63 resuits (BOTOBO,.BOTOB1, BOTOB2, BOTOB3,
BOTOB4, BOT098, BOT099) were qualified as estimates and flagged “J”. The
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following analytes and samples had reported MDAs above the TDL/MDA:
Europium-155 in sample BOTOB4 {116-B-11} and uranium-238 in samples BOCTOBO
(116-B-11}, BOTOB4 (116-B-11), BOTODS (116-B-13), and BOTOH1 {116-B-14).
Data flagged “J” is an estimate, but under the BHI validation SOW, the data may
be usabie for decision-making purposes. All other validated results are considered
accurate within the standard error associated with the methods.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 700 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998. :

Interoffice Memorandum 056910, Joan Kessner to Distribution, Hexavalent
Chromium Analytical Holding Time, 4 March 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI
statement of work are as follows:

uJ

UR

Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usable for decision
making purposes.

Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in

the sample. Additionally, the data is unusable due to an identified QC
deficiency.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: W02614 | REVIEWER: | DATE: 2/5/99 PAGE_1_OF_1 __
TLI

COMMENTS: No qualifiers assigned.
COMPOUND QUALIFIER | SAMPLES AFFECTED| REASON 1
Nickel-63 J BOTOBO .(116-B-11) MS recovery

BOTOB1 (116-B-11)

BOTOB2 (116-B-11)

BOTOB3 (116-B-11)

BOTOB4 (116-B-11)

BOTO98 (116-B-11)

BOTO99 (116-B-11)
Plutonium-238 J All No LCS Fl
Americium-241 (alpha J BOTOB1 (116-B-11) | Tracer yield
spectroscopy) ' BOTOH1 (116-B-14)
Uranium-238 (GEA) J All RPD
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCi/G}

Project: BECHTEL-HANFORD

Laboratory: Quanterra

Page_ 1 of _2

Casa |spa: woze1a

Sample Number : BOTOBO BOTOR1 BOTOB2 BOTOB3 BOTOB4 BOTOD3 BOTOD4 BOTODS BOTOF9 BOTOHO

Unit 116-B-11 116-B-11 118-B-11 116-B-11 116-B-11 116-B-13 116-8B-13 116-B-13 116-B-14 116-B-14
Location C8 {OEEP) C9 {DEEP} D10 {DEEP) D1 [DEEP} D2 [DEEP) A3 {SHALLOW] |A4 {SHALLOW) JA3 [SHALLOW} |A1 (SHALLOW] [A2 {SHALLOW)
Remarks Equip. Blank

Sample Date 11/20/98 11/20/98 11/20/98 11/20/98 11/20/98 11/23/98 11/23/98 11/23/98 11/23/98 11/23/98
Radiochemistry TDL |Result Q [Result Q  {Result Q |Result Q [Result Q |Result Q | Result Q |Result QA 1 Result Q |Result Q
Americivwn-241 0.1 1.26 4.94|J 1.36 14.2 2.89 0.493 0.352 0.025|V .0.16 0.17%
Uranium-234 0.1 0.80% 1.24 1 1.68 0.987 0.844 1.07 0.192 1.39 1.54
Uranium-235 0.1 0.0547 0.0642 0.0338 0.0493 0.0423 0.0208 0.035 0.0157|U 0.0368 0.0203|U
Uranium-238 0.1 0.771 1.24 0.932 1.45 0.967 0.746 0.919 0.278 1.38 1.46
Plutonium-238 0.1 0.08671) Q.626)) 0.0464|J 1.36]4 0.256(J ojuJ 0,00532[U) -0.000431 |UJ) -0.00134|UJ [¢] LEA)
Flutonium-239/240 0.1 3 19.5 4.05 51.3 10.5 0.0398 0.0155|U 0.0103|u 0.106 0.0322
Americium-241 [GEA} 0.1 0.041|U 2,57 0,448 4.92 0.451 |U -0.00243|U 0.0187{U 0.0339|1 0.0546]1U 0.0587|U
Cobalt-60 '0.05 4.43 34.9 7.62 94.4 15.9 0.0172|U 0.0172]U 0.00206|U 0.0162|U 0.0119jU
Cesium-137DA 0,05 32,56 238 B85.8 141 35.4 0.0199|U 0.0198|U 0.00836|U 0.183 0.108
Europium-152 0.1 30.6 320 50 844 B84.8 0.0976 0.138 -0.01271U 1.32 0.822
Europium-154 0.1 4,14 43.8 6.84 104 10.6 -0.0614{U -0.00538{U -0.00539|U 0.0613(|U -0.0713|u
Europium-155 0.05 Q.2231U 1.71 0.496 3.49 0.37|U 0.0187|U 0.0148|U -0.0011 U 0.0426|U 0,09683|U
Uranium-238[GEA) 0.1 0.164|U) -0.81|UJ -0,202[U) -25.2{UJ 0.103}jUJ 0.785|J 0.608}1J 0.177|WJ 1.09|J 4.921J
Strontium 1 2.71 6.82 5.24 7.16 2.07 0.00511{L 0.015|U 0.00934{U 0.54 0.0963[U
Nickel-63 30 440(J 2700}J 635]J 6140() 2020(J -0,108|U 0.456|U 2.36|U 4.85|U 3.441U
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCi/G)

Project: BECHTEL-HANFORD

Laboratory: Cusnterra

Page 2 of_2

Case [sbe: wozs1a
Sample Number ' BOTOH1 BOTO98 BOT099

Unit 116-B-14 116-8-11 116-B-11
Location Al ISHALLOW; |C7 (DEEP} C7 {DEEP)
Remarks Equip. Blank Duplicate
Sampie Date 11/23/98 11/20/88 11/20/98
Radiochemistry TDOL |Result 0 |Result Q [Result Q  fResult Result Q |Result Result Result Q |Resuit
Americium-241 0.1 0.0B46|J 0.895 0.728
Uranium-234 0.1 0.197 0.773 0.848
Uranium-235 8.1 0.00953]U 0.0161[U 0.0422
Uranium-238 0.1 0.219 0.761 0.787
Plutonium-238 0.1{ -0.000928|UJ 0.092]) 0.0721]4
Plutonium-239/240 0.1 0.00487|V 2.33 2.51
Americium-241 {GEA) 2.1 -0.00581 |U 0.26 0.423|U
Cobalt-60 0.05 -0.011]U 8.9 19.5
Cesium-137DA 0.05 -0.00204 |1 104 161
Europium-152 0.1 -0.0158|U 27.5 67
Europium-154 0.1 -0.0345|U 4.37 10.6
Europium-155 0,05 0.0191{U 0.13|U 0.629|u
Uranium-238(GEA) 0,3 0.1741UJ -0.574 |UJ 1.76|uJ
Btrontium 1 0.0473U 3.77 3.89
Nickel-63 30 3.85[U 5671J 437]J
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Quanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: WO02614 [ 6731

LAB SAMPLE ID: ‘81139510 MATRIX: SOIL

CLIENT ID: BOTOBO DATE RECEIVED:  11/24/88 1.00:00 PM
COUNTING TOTAL REPORT METHOD

ANALYTE RESULT Q ERROR(2s) ERROCR(2s) MDA/IDL UNIT  YIELD NUMBER

AM-241 1.26E+00 J 21E-01  2.8E-01 2.35E-02  pCig 89.80%  RICHRCS080

U-234 8.09E-01 J 1.3E-01 1.9E-01 3.32E-02  pCilg 82.30% RICHRC5030
U-235 5.47E-02 J 3.5E-02 3.7E-02 2.79E-02  pCig 82.30% RICHRC5030
U-238 7.71E-01  J 1.3E-01 1.8E-01 299E-02  pCig 82.30% RICHRCS5030
PU-238 8.67E02 3 4 3E-02 4.5E-02 147E-02  pClg 58.80% RICHRC5010
PU239/40 3.00E+00 2.5E-01 4.6E-01 2.80E-02  pCig 58.80% RICHRCS5010
AM-241 4.10E-02 U 1.5E-01 1.5E-01 2.52E-01 pCi/g N/A RICHRCS017
C0O-60 4 43E+00 4 6E-01 4.6E-01 5.48E-02 pCilg N/A RICHRCSE017
CS-137 3.25E+01 3.3E+00 3.3E+00 9.24E-02 pCiig N/A RICHRC5017
EU-152 3.06E+01 3.1E+00 3.1E+00 2.47E-01 pCilg N/A RICHRCS017
EU-154 4.14E+00 4.9E-01 4.9E-01 1.91E-01  pCllg N/A RICHRC5017
EU-155 2.23E-01 U 1.4E-01 1.4E-01 2.36E-01 pCilg N/A RICHRCS017
U-238 1.64E-01 UTd  1.3E+00 1.3E+00 2.11E+00  pCilg N/A RICHRC5017
STRONTIUM 2.71E+00 2.0E-01 9.4E-01 1.37E-01 pCiig 70.90% RICHRC5006
NI-63 4.40E+02 j/ 7.8E+00 5.4E+01 5.36E+00  pCig 93.00% RICHRC5069

Number of Resuits: 156

M

@\’L\

Resuit = 10L When Not Detected 0 0 0 0 1 3 Quantarra Analytical Services, in¢
{Qlualifiers: U = Analyte result < MDA/DL,

rptChemRadSampie; v3.41 M
J = No U qualifier and resuit <



wuanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richiand SDG: /RPTGRP: W02614 [ 6731
LAB SAMPLE ID: . 81139504 MATRIX: SOIL
CLIENT ID: BOTOB1 DATE RECEIVED:  11/24/98 1:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT @ ERROR(2s) ERROR({2s} MDA/DL UNIT  YIELD NUMBER
HEXEHROME—2.03E+00 NrAc NfA 5-00E-02——matke——ir ERALGE—
AM-241 4.94E+00 ,f A 37801 7.7E-01 1.88E-02  pCig 111.00%  RICHRCS5080
U-234 1.24E+00 1.7E-01 2.7E-01 3.69E02  pCig 76.90% RICHRC5030
U-235 . 6.42E02 J 4.0E-02 4.1E-02 297E-02  pCilg 76.90% RICHRCS030
U-238 1.24E+00 1.7E-01 2.7E-01 3.186-02  pCilg 76.90%  RICHRCS5030
PU-238 6.265-01 N 1.4E-01 1.7E-01 3.23E-02 pCilg  40.20%  RICHRCS010
PU239/40 1.95E+01 7.9E-01 2,9E+00 3.23E-02  pCilg 40.20% RICHRC5010
AM-241 2.57E+00 5.2E-01 5.2E-01 5.02E-01  pClg NIA RICHRC5017
CO-60 3.49E+01 3.5E+00 3.5E+00 1.38E-01 pCilg N/A RICHRCS5017
CS-137 2.38E+02 2.4E+01 2 4E+01 2.69E-01 pCiig N/A _ RICHRCS017
EU-152 3.20E+02 3.2E+01 3.2E+01 6.67E-01  pCilg N/A RICHRC5017
EU-154 4.38E+01 4 5E+00 4 5E+00 5.30E-01 pCilg N/A RICHRC5017
EU-155 1.71E+00 4.5E-01 4. 5E-01 5.70E-01  pCig N/A RICHRC5017
U-238 8.10E-01 U3 28E+00 2.6E+00 4.20E+00  pCilg N/A RICHRCS5017
STRONTIUM  6.82E+00 2.4E-01 2.1E+00 '1.08E-01  pCilg 63.00% RICHRC5006
Ni-63 2.70E+03 3 1.9E+01 3.1E+02 5.67E+00  pCilg 87.90% RICHRC5069

Number of Resuits: E

jas/
0’)/2 /,L/ 79

Resuit = IOL When Not Detectad Quanterra Analytical Services, Inc
(Qluaiifiers: U = Analyte resuit < MDAJIDL, U 0 G O 14 rptChemRadSample: v3.41

J = No U qualifier and resuit < m
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SAMPLE RESULTS

Q))uanten'a

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: WO02614 [ 6731
LAB SAMPLE ID: '.81139505 MATRIX: SOIL
CLIENT ID: BOTOR2 DATE RECEIVED:  11/24/98 1:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR({2s) MDA/DL UNIT YIELD NUMBER
HEXGHROME—— 26500 NN 30002 ——meda—Ni ERATIOL
AM-241 1.36E+00 J 2.2E-01 3.1E-01 3.71E-02  pCig 81.60% . RICHRCS080
U-234 1.00E+00 1.4E-01 2.1E-01 2.93E-02  pCifg 84.20% RICHRCS5030
U-235 3.38E-02 J 2.6E-02 2.7E-02 2.26E-02 pCifg 84.20% RICHRCS030
U-238 9.32E-01 J 1.4E-01 2.0E-01 3.08E-02  pCig 84.20% RICHRC5030
PU-238 4.64E-02 ’j’ 3.8E-02 3.8E-02 2.09E-02  pCig 40.00% RICHRCS010
PU239/40 4 05E+00 3.5E-01 6.7E-01 2.09E-02 pCi/g 40.00% RICHRCS010
AM-241 4.48E-01 2.5E-01 2.5E-01 3.69E-01 pCilg N/A RICHRC5017
CO-60 7.62E+00 7.8E-01 7.8E-01 6.21E-02  pClg N/A RICHRCS017
CS-137 8.58E+01 8.6E+00 8.6E+00 1.13E-01 pCilg N/A RICHRC5017
EU-152 5.00E+01 5.0E+00 5.0E+00 2.99E-01 pClig N/A RICHRC5017
EU-154 6.84E+00 7.6E-01 7.6E-01 2.22E-01 pClg  NIA RICHRC5017
EU-155 496E-01 U 2.2E-01 2.2E-01 2.61E-01 pCilg N/A RICHRCS5017
U-238 20201 US  18E+00 1.8E+00 2.84E+00 pCig  N/A RICHRC5017
STRONTIUM 5.24E+00 e 2.2E-01 1.6E+00 '1.26E-01 pClig 51.60% RICHRC5006
NI-63 6.35E+02 ) 9.4E+00 7.7E+01 5.46E+00  pCilg 91.70% RICHRC5068
Number of Results: E
-
Yz / 7/[ 1
Resuit = iDL When Not Detectad Quanterra Analyticai Services, lnc
{Qlualifiers: LS-—; :r;a:}t:u:?;;: : r:l(l:.‘)é};gk,( U 0 O O 15 rptChemRadSampie; v3.41



SAMPLE RESULTS

Quanterra

J = No U qualifier and resuit <

rptChemRadSample; v3.41

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02614 [ 6731
LAB SAMPLE ID: ‘81139506 MATRIX: SOl
CLIENT ID: BOTOB3 DATE RECEIVED: 11/24/98 1:00:00 PM
: COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q@ ERROR(2s) ERROR{2s) MDA/DL UNIT YIELD NUMBER
HEXCHROME—4+20E+06 NiA NA—3:00E-02——meafte NA
AM-241 1.42E+01 6.7E-01 2.2E+00 2.88E-02 pClig 97.90% RICHRCS080
U-234 1.68E+00 1.9E-01 3.3E-01 3.02E-02 pClg  83.00%  RICHRCS030
U-235 49302 J 3.2E-02 3.3E-02 2.72E-02 pCi/g 83.00% RICHRCS030
U-238 1.45E+00 1.7E-01 2.9€-01 2.72E-02 pCi/g 83.00% RICHRC5030
PU-238 1.358+00 2.4E-01 3.2E-01 2.95E-02  pCig 39.10% RICHRC5010
PU239/40 5.13E+01 1.5E+00 8.3E+00 5.81E-02  pClg 39.10% RICHRC5010
AM-241 4.92E+00 9.7E-01 8.7E-01 1.01E+Q0 pCi/g N/A RICHRCS5017
. CO-60 9.44E+01 9.5E+00 9.5E+00 2.38E-01 pCiig N/A RICHRCS017
CS-137 1.41E+02 1.4E+01 1.4E+01 4.34E-01 pCig N/A RICHRCS5017
EU-152 8.44E+02 8.4E+01 8.4E+01 9.64E-01 pCilg N/A RICHRCS017
EU-154 1.04E+02 1.1E+01 1.1E+01 8.61E-01  pCilg N/A RICHRC5017
EU-156 3.48E+00 8.1E-01 8.1E-01 1.06E+Q0 pCilg NFA RICHRC5017
U-238 -2.52E+01 U 1T 6.5E+00 6.5E+00 8.40E+Q0 pCifg N/A RICHRCS017
-STRONTIUM 7.15E+00 2.4E-01 2.3E+00 1.06E-01 pCifg 61.10% RICHRCS006
NI-83 6.14E+03 3/ 3.0E+01 7.0E+02 5.92E+00 pCilg 89.40% RICHRCS069
Number of Resuits: E
P
ol
s
Result = iDL When Not Detected Quanterra Anaiyticai Services, Inc
{Qualifiers: U = Analyte resuit < MDA/IDL, (} 00 0 16



Quanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  W02614 [ 6731

LAB SAMPLE ID: - 81139507 MATRIX: SOIL

CLIENT ID: BOTOR4 DATE RECEIVED:  11/24/98 1:00:00 PM
COUNTING TOTAL REPORT METHOD

ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT  YIELD NUMBER‘4

AM-241 2.69E+00 J 3.0E-01 5.0E-01 3.91E-02  pCilg 95.80%  RICHRCS5080
U-234 9.87E-01 J 1.4E-01 2.1E-01 3.03E-02  pCig 85.80%  RICHRC5030
U-235 429E-02 J 2.9E-02 3.0E-02 2.44E-02  pCig 85.80% RICHRC5030
U-238 8.67E-01 J 1.4E-01 2.1E-01 3.15E-02  pCig 85.80% RICHRC5030
PU-238 2.56E-01 ’_Y 8.9E-02 9.6E-02 2.10E-02  pCig 58.90% RICHRC5010

PU239/40 1.05E+01 5.7E-01 1.6E+00 3.54E02 pCUlg  58.90%  RICHRCS010
AM-241 461E-01 U 5.5E-01 5.5E-01 9.07E-01 pCi'g N/A RICHRCS017
CO-60 1.59E+01 1.6E+00 1.6E+Q0 7.53E-02 pCi/g N/A RICHRCS017
Cs-137 3.54E+01 3.5E+00 3.5E+00 1.42E-01 pCilg N/A RICHRC5017
EU-152 8.48E+01 8.5E+00 8.5E+00 3.27E-01 pCi'g N/A RICHRCS5017
EU-154 1.06E+01 1.1E+00 1.1E+00 2.70E-01 pCilg N/A RICHRCS5017
EU-155 3.70E-01 U 2.8E-01 2.8E-01 3.95E-01 pCiig N/A RICHRC5017
U-238 1.03E-01 U _]' 3.5E+00 3.5E+00 5.84E+00 pCi/g N/A RICHRCS5017

STRONTIUM 207E+00 _ 1.3E-01 6.3E-01 9.55E-02 pCifg 66.50% RICHRCS008
NI-63 2.02E+03 J 1.6E+01 2.3E+02 542E+00 pClg  91.80%  RICHRCS5069

—

Number of Results: 16

Resuit = iDL When Not Detected ( 0 0 O 17 Quanterra Analytical Services, Inc
{Qlualifiers: U = Analyte resuit < MDAJIDL, ) rptChemRadSampie; v1.41

J = No U qualifier and resuit <



1YY .
(r/{uanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland ShG: /RPTGRP;  WO02614 [ 6731

LAB SAMPLE ID: 81139501 MATRIX: SOIL

CLIENT ID: BOTOD3 DATE RECEIVED:  11/24/98 1:00:00 PM
COUNTING TOTAL REPCRT METHOD

ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT  YIELD NUMBER

ALLA
LA Lla)

1.5E-01 = 1.7E-01 3.18E-02 pCifg 87.90% RICHRC5080

AM-241 4.93E-01

J
U-234 8.44E-01 J 1.2E-01 1.7E-01 2.14E-02  pCig 96.20% RICHRC5030
U-235 2.08E-02 J 1.9E-02 1.9E-02 1.96E-02 pCifg 86.20% RICHRC5030
U-238 7.46E-01 J 1.1E-01 1.6E-01 327E-02 pCig  96.20%  RICHRC5030
PU-238 0.00e+00 U  0.0E+00 17E-02  156E-02 pCilg  53.40%  RICHRCS010
PU239/40 3.98E-02 3.0€-02 3.1E-02 2.32E-02  pCilg 53.40% RICHRC5010
AM-241 -243E-03 U 2.5E-02 2.5E-02 3.49E-02  pCig N/A RICHRC5017
CO-60 1.72E-02 U 2.3E-02 2.3E-02 4.13E-02  pCiig N/A RICHRC5017
CS-137 1.998-02 U 2.2E-02 2.2E-02 3.756-02  pClg N/A RICHRCS017
EU-152 9.76E-02 Aﬂ'f/ 9.1E-02 9.1E-02 8.92E-02  pCig N/A RICHRC3017
EU-154 -6.14E-02 U 7.4E-02 7.4E-02 1.20E-01 pCi/g N/A RICHRCS5017
EU-155 1.87E-02 U 3.6E-02 3.6E-02 6.06E-02  pCig N/A RICHRCS017
u-238 7.85E-01 3 3.7E-01 3.7E-01 344E-01  pCilg  NIA RICHRC5017
STRONTIUM 511E-03 U 3.5E-02 3.5E-02 1.09E-01 pCilg 56.40% RICHRC5006
NI-63 -1.08E-01 U 2.5E+00 7.4E+00 6.37E+00  pClig 80.50% RICHRC5069

Number of Resuits: E

Resuit = i0L When Nat Datected Quanterra Analytical Services, inc

{Qlualifiers; U = Analyte result < MDA/IDL, ) -] rptChemRadSampie; v3.41
J = No U quailifier and resuit < U 0(1 0 1&5



SAMPLE RESULTS

Quanterra

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: WO02614 [ 6731
LAB SAMPLE ID: - 81139502 MATRIX: SoiL
CLIENT ID: BOTOD4 DATE RECEIVED:  11/24/98 1:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s} MDA/NDL UNIT YIELD NUMBER
HEXCHROME 308602 N—————— N300 E-02——Rakg——NNA- M
AM-241 3.52E-01 J 1.3E-01 1.4E-01 3.07E-02 pClg 98.80% RICHRCS080
U-234 1.07E+00 1.5E-01 2.3E-01 3.07E-02  pCig 76.00%  RICHRC5030
U-235 3.50E-02 J 2.9E-02 2.9E-02 3.36E-02  pClig 76.00% RICHRCS030
u-238 9.19E-01 J 1.4E-01 2.1E-01 3.84E-02  pCig 76.00% RICHRCS030
PU-238 532603 UJ 1.1E-02 1.1E-02 1.44E-02 pCi/g 57.50% RICHRCS5010
PU239/40 1.55-02 U 1.8E-02 1.9E-02 2.14E-02  pCig 57.50% RICHRC5010
AM-241 1.87E-02 U 2.2E-02 2.2E-02 3.20E-02  pClig N/A RICHRC3017
C0-60 1.72E02 U 2.1E-02 2.1E-02 3.86E-02 pCiig N/A RICHRCS017
CS-137 198E-02 U 2.0E-02 2.0E-02 3.48E-02  pCig N/A RICHRCS017
EU-152 1.38E-01 U 7.0E-02 7.0E-02 8.92E-02  pClig N/A RICHRCS017
EU-154 -5.38E-03 U 6.5E-02 6.5E-02 1.11E-04 pClig N/A RICHRCS017
EU-155 1.48E-02 U 3.3E-02 3.3E-02 5.50E-02  pCilg N/A RICHRCS5017
U-238 6.08E-01 X 2.6E-01 2.6E-01 3.07E-01  pCig  N/A RICHRC5017
STRONTIUM 150E-02 U 3.5E-02 3.5E-02 1.07E-01 pCi/g 57.00% RICHRCS006
NI-63 456E-01 U 2.6E+00 7.4E+00 6.79E+00  pCilg 80.70% RICHRCE069
Number of Resuits: E
Sl
Resuit = IDL When Not Detected Quanterra Anaiyticzl Services, inc
{Qjualifiers: U = Anaiyte resuit < MDA/IDL, 00GoO 19  rpichemRadSampte; v3.41

J = No U qualifier and resuit <

anah



1Y
wuanterra
SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  WO02614 [ 6731
LAB SAMPLE ID: + 81139503 MATRIX: SoiL
CLIENT ID: BOTODS DATE RECEIVED:  11/24/98 1:00:00 PM
COUNTING TOTAL REFORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT YIELD NUMBER
HEXCHROME. _ 300E.02 L. N/A— s oo 85 make— A EPAZSF_
AM-241 2.50E-02 VU 28E-02 = 29E-02 3.07E-02 pCi/g 90.00% RICHRCS5080
U-234 192E-01 J 5.6E-02 6.3E-02 1.87E-02 pCilg 101.40%  RICHRCS5030
1-235 1.57E-02 U 1.6E-02 1.7E-02 1.87E-02 pCi/g 101.40%  RICHRCS5030
U-238 2.78E-01 J  B.8E-02 7.9E-02 1.65E-02 pCi/g 101.40%  RICHRCS030
PU-238 -4.31E-04 u3/ 8.6E-04 8.6E-04 2.17E-02 pCilg 56.40% RICHRC5010
PU239/40 1.03E-02 U 1.5E-02 1.5E-02 2.16E-02 pCilg 56.40% RICHRCS5010
AM-241 3.39E-02 U 3.3E-02 3.3E-02 5.62E-02 pCi/g N/A RICHRCS017
C0O-60 2.06E-03 U 1.9E-02 1.9E-02 3.32E-02 pCi/g N/A RICHRCS017
CS-137 8.36E-03 U 1.6E-02 1.6E-02 2.89E-02 pCi/g N/A RICHRC5017
EU-152 -1.27E-02 U 4 0E-02 4 0E-02 6.46E-02 pCi/g N/A - RICHRC5017
EU-154 -5.39E-03 U 5.4E-02 5.4E-02 9.43E-02 pCilg N/A RICHRCS5017
EU-155 -1.10E-03 U 2.8E-02 2.8E-02 4 82E-02 pCi/g N/A RICHRC5017
U-238 177801 U s5.2E-01 5.2E-01 485E-01  pCifg N/A RICHRC5017
STRONTIUM 9.34E-03 U 2.5E-02 2.5E-02 7.94E-02 pCi/g 86.90% RICHRCS5006
NI-63 2.36E+00 U 2.1E+00 6.1E+00 4.97E+00 pCi/g 102.70%  RICHRCS5069
Number of Resuits: E
y2"
[ (49
Resuit =10L When Not Datected l Quanterra Analytical Services, Inc

(Qlualifiers: U = Analyte result < MDA/IDL, VOV rptChemRadSampie; v3.41 -
J = No U qualifier and resuit < U U(’ { ) ‘C'O



Quanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: WO02614 [ 6731
LAB SAMPLE ID: ‘81139511 MATRIX: SOIL
CLIENT ID: BOTOFS DATE RECEIVED:  11/24/98 1:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT  YIELD NUMBER
AM-241 1.60E-01 J 7.0E-02 7.4E-02 2.06E-02 pCi/g 102.70% . RICHRC5080
U-234 1.39E+00 2.1E-01 3.3E-01 4,29E-02 pCi/g 54.80% RICHRCS030
U-233 3.68E-02 J 3.4E-02 3.5E-02 3.47E-02 pCi/g 54.80% RICHRCS030
U-238 1.38E+00 2.0E-01 3.3E-01 4.88E-02 pCi/g 54.80% RICHRC5030
PU-238 134603 U3 1 .BE-03 1.6E-03 2.79E-02 pCi/g 59.80% RICHRC5010
PU239/40 1.06E-01 4.9E-02 5.1E-02 1.52E-02 pCilg 59.80% RICHRCS010
AM-241 5.46E-02 U 4.9E-02 4.9E-02 7.25€-02 pCilg N/A RICHRCS5017
CO-60 1.62E-02 U 2.4E-02 2.4E-02 4.2TE-02 pCi/g N/A RICHRC5017
Cs-137 1.83E-01 4.1E-02 4 1E-02 3.75E-02 pCi/g N/A RICHRC5017
EU-152 1.32E+00 1.8E-01 1.8E-01 8.12E-02 pCi/g N/A RICHRC5017
EU-154 6.136-02 U 7.5é-02 7.5E-02 1.32E-01 pCig N/A RICHRC5017
EU-155 426E-02 U 4.0E-02 4.0E-02 6.88E-02 pCig N/A RICHRC5017
U-238 1.09E+00 3 7.3E-01 7.3E-01 6.55E-01 pCilg N/A RICHRCS017
STRONTIUM 5.40E-01 J 9.6E-02 2 0E-01 1.40E-01 pCl/g 72.40% RICHRCS5006
NI-63 485E+00 U 2 4E+00 7.0E+00 5.52E+00 ) pCi/g 90.20% RICHRC5069
Number of Resuits: E
R
> / 2/ g9
Resuit = iDL When Not Detected Quanterra Analytical Services, Inc
(Qlualifiers: U = Analyte resuit < MDA/IOL, 000021  rptChemRadSample; v3.41 MB/'

J = No U gualiifier and resuit <



N
@uanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richiand SDG: /RPTGRP: WO02614 [ 6731
LAB SAMPLE ID: 81139512 MATRIX: SOIL
CLIENT ID: BOTOHO DATE RECEIVED:  11/24/98 1:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT  YIELD NUMBER
HENCHROME— 3.00E-02— 0 A TSR —— Y R—————E————
AM-241 1.756-01 J 70802  7.4E-02 1.89E-02 pCi/g 111.80% - RICHRC5080
U-234 1.54E+00 2.2E-01 3.6E-01 3.46E-02 pCifg 55.90% RICHRCS030
U-235 2.038-02 U 2.6E-02 2.7E-02 4.05E-02 pCi/g 55.90% RICHRCS5030
U-238 1.46E+00 2.1E-01 3.4E-01 4.29E-02 pCiig 55.90% RICHRC5030
PU-238 000E+00 U Y 0.0E+00 2.0E-02 1.77E-02 pCilg 52.00% RICHRC5010
PU239/40 3.22€-02 2.9E-02 3.0E-02 2.63E-02 pCi/g 52.00% RICHRC5010
AM-241 5.87E-02 U 1.2E-01 1.2E-01 1.78BE-01 pCifg N/A RICHRCS017
CO-60 1.19E-02 U 3.8E-02 3.8E-02 6.68E-02 pCi/g N/A RICHRCS017
CS-137 1.08E-01 5.3E-02 5.3E-02 5.96E-02 pCifg N/A RICHRCS017
EU-152 8.22E-01 U 1.8E-01 1.8E-01 1.97€-01  pCilg NIA RICHRCS017
EU-154 -7.13E-02 U 1.1E-01 1.1E-01 1.87E-01  pCilg N/A RICHRC5017
EU-155 9.63E-02 U 7.5E-02 7.5E-02 1.26E-01 pCifg N/A RICHRCS5017
U-238 a926+00 3 17E+00 1.7E+00 1.51E+00  pCila  N/A RICHRC5017
STRONTIUM 9.63E-02 U 5.3E-02 6.2E-02 1.38E-01 pCilg 72.40% RICHRCS5006
NI-63 3.44E+00 U 24E+00 7.1E+00 5.71E+00 _ pCilg 87.30% RICHRC5068
Number of Resuits: ﬁi_
2/2 /7
Resuit = 10L When Not Detected Quanterra Analyticai Services, Inc

{Qualifiers: U = Analyte resuit < MDA/IDL, QOQG0R2e rptChemRadSample; v3.41 W

J = No U quaiifier and resuit <



Q)uanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richiand SDG: /RPT GRP: WO02614 [ 6731
LAB SAMPLE ID: - 81139513 MATRIX: SOIL
CLIENT ID: BOTOH1 DATE RECEIVED:  11/24/98 1:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT YIELD NUMBER
HEXCHROME — 4.008-02 NHx NA—————3-00E-02———mafe—— Nt W
AM-241 g.46E-02 & T s3e02 5.5E-02 2.20E-02  pClg 92.00% . RICHRC5080
U-234 197E-01 J 6.7E-02 7.5E-02 3.03E-02  pCifg 74.10% RICHRC5030
U-235 9.53E-03 U 1.6E-02 1.6E-02 3.03E-02 pCi/g 74.10% RICHRC5030
U-238 2.19E-01 J 7.1E-02 8.0E-02 3.20E-02  pCig 74.10% RICHRCS030
PU-238 928E-04 U 1.3€-03 1.3E-03 2.65E-02  pCilg 71.10% RICHRC5010
PU239/40 487E-03 U 1.2E-02 1.2E-02 2.65E-02  pCig 71.10% RICHRCS010
AM-241 581E03 U 5.5E-02 5.5E-02 9.30E-02  pCiig N/A RICHRC5017
CO-60 -1.10E-02 U 1.8E-02 1.8E-02 3.05E-02  pCig N/A RICHRC5017
CS-137 -2.04E-03 U 1.6E-02 1.6E-02 2.65E-02 pCiig N/A RICHRCS017
EU-152 -1.59E-02 U 3.6E-02 3.6E-02 6.07E-02  pCig N/A RICHRC5017
EU-154 -3.45E02 U 5.7E-02 5.7E-02 9.51E-02  pClig N/A RICHRC5017
EU-155 191E-02 U 2.9E-02 2.9E-02 5.038-02  pCig N/A RICHRC5017
U-238 174801 UX 8.2E-01 9.2E-01 7.32E-01 pCl/g N/A RICHRC5017
- STRONTIUM 473E-02 U 3.7E-02 4,1E-02 1.11E-01 pCifg 95.20% RICHRCS006
NI-63 3.85E+00 U 2.1E+00 6.3E+00 4.97E+00  pCilg 103.10%  RICHRC5069
[Py

Number of Resuits: 16 |

Result = IDL When Not Detected Quanterra Analyticai Services, Inc
{Qualifiers: U = Analyte result <« MDA/IDL, -3 rptChemRadSampie: v3.41 oz
J = No U qualifier and resuit < UUU 0 ‘-3 / R



1)
(r/{uanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richiand SDG: /RPTGRP: WO02614 [ 6731
LAB SAMPLE ID: . 81139508 MATRIX: SOIL
CLIENT ID: BOTO98 DATE RECEIVED:  11/24/98 1:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL  UNIT  YIELD NUMBER
HEXGHROME——+-00E+00——————NfAkA—————— P A————-PRE-(2 mgikg NA %
AM-241 895E-01 J 1.8E-01 2.3E-01 3.36E-02 pCi/g 89.20% RICHRCS5080
U-234 7.73E-01 J 1.2E-01 1.7E-01 2.34E-02 pCl/g 88.40% RICHRCS030
U-235 161E-02 U 1.8E-02 1.9E-02 2.90E-02 pCifg 88.40% RICHRCE030
uU-238 761E01 J 1.2E-01 1.7E-01 3.32E02 pCi/g 88.40% RICHRC5030
PU-238 9.20E-02 5 4.3E-02 4. 5E-02 1.38E-02 pCifg 62.10% RICHRC5010
PU239/40 2.33E+00 2.2E-01 3.6E-01 2.05E-02 pCifg 62.10% RICHRC5010
AM-241 2.60E-01 9.0E-02 9.0E-02 1 28€-01 pCifg N/A RICHRC5017
CcO-60 8.90E+00 9.1E-01 9.1E-01 7.95E-02 pCifg N/A RICHRC5017
CS-137 1.04E+02 1.0E+01 1.0E+01 1.33E-01 pCi/g N/A RICHRC5017
EU-152 2.75E+01 2.8E+00 2.8E+00 4.17E-01 pCi/g N/A RICHRC5017
EU-154 4.37E+Q0 5.4E-01 5.4€-01 2.79E-01 pCifg N/A RICHRCS017
EU-155 1.30E-01 U 1.5E-01 1.5E-01 2.55E-01 pCifg N/A RICHRC5017
U-238 574801 US 8.7E01 87E01  121E+00 pCilg  NIA RICHRCS017
STRONTIUM 3.77E+00 2.3E-01 1.2E+00 1.38E-01 pCi/g 73.30% RICHRCS5006
NI-63 567E+02 3 9.2E+00 6.9E+01 575£+00  pCilg 86.60%  RICHRC5069
Number of Results: E
W‘;
/2
Resuit = IDL When Not Detected Quanterra Analytical Services, Inc

{Q)ualifiers: U = Anaiyte resuit < MDA/IDL, 10071 rptChemRadSample; v3.41
J = No U qualifier and result < U O(J U AutT



@uanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDPG: /RPTGRP: W02614 [ 6731

LAB SAMPLE ID: . 81139509 MATRIX: SOIL

CLIENT ID: BOTOS9S DATE RECEIVED:  11/24/98 1:00:00 PM
COUNTING TOTAL REPORT METHOD

ANALYTE RESULT Q ERRCR(2s) ERRCR(2s) MDA/IDL  UNIT  YIELD NUMBER

-HEXGHROME——+.306-64 YT - I 7w VT w——— T YT <

AM-241 7.28E-01 J 1.7E-01 2.0E-01 2.56E-02  pCig 86.50% RICHRCS5080
U-234 8.48E-01 J 1.3E-01 1.8E-01 2.18E-02  9Cifg 87.50%  RICHRC5030
U-235 422E-02 J 2.9E-02 2.9E-02 2.18E-02  pCig 87.50% RICHRC5030
U-238 7.87E-01 1.2E-01 1.7E-01 1.92E-02  9Clg 87.50% RICHRC5030

PU-238 721802 T 4.2E-02 4.3E-02 2.78E-02  pClg 50.90%  RICHRC5010
PU239/40 2.51E+00 2.5E-01 4,1E-01 2.78E-02  pCig 50.90% RICHRC5Q10
AM-241 423E-01 U 3.8E-01 3.8E-01 6.34E-01 pCiig N/A RICHRCS017
CO-60 1.95E+01 2.0E+00 2.0E+00 1.09E-01 pCifg N/A RICHRCS017
CS-137 1.61E+02 1.6E+01 1.6E+01 1.96E-01 pClg N/A RICHRCS017
EU-152 6.70E+01 6.8E+00 6.8E+00 5.20E-01 pCi/g N/A RICHRC5017
EU-154 1.06E+01 1.2E+00 1.2E+00 3.60E-01 pCilg N/A RICHRC5017
EU-155 529E-01 U 2.5E-01 2 .5E-01 4 13E-01 pCilg N/A RICHRCS5017
U-238 1.76E+00 U”N  3.0E+00 3.0E+00 4.73E+00  pCilg  NI/A RICHRC5017

STRONTIUM 3.88E+00 2.3E-01 1.3E+00 1.37E-01 pCig 74.70% RICHRC5006

Ni-63 4.378+02 7y 8.0E+00 5.4E+01 5.60E+00  pClg 89.90% RICHRC5069

Number of Results: 16 |

Resuit = (DL When Not Detected Quanterra Analytical Services, Inc

(Q)ualifiers: U = Analyte resuit < MDA/IDL,

rptChemRadSampie; v3.41 g
J = No U qualifier and resuit < 000025
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Bechtel Hanford, Inc.

3350 George Washington Way
Richland, WA 99352
December 23, 1998

Attention: Joan Kessner

CERTIFICATE OF ANALYSIS

wuanterra

SAF Number

Date First Sample Received -
Number of Samples

Sample Type
SDG Number

Data Deliverable

B55-002

November 24, 1998

13
Soil

w02614
21 Day Priority / 28 Day Summary

L.

Introduction

On November 24, 1998, the Quanterra Environmental Services Richland Laboratory (QESRL)

received 13-priority soil samples for a 21-day priority radiochemical and chemical analysis.

Upon receipt, the samples were assigned the following laboratory ID numbers to correspond

with the Bechtel Hanford, Inc. (BHI) specific IDs:

ESRL ID#

81139501
81139502
81139503
81139504
81139505
81139506
81139507
81139508
81139509
81139510
81139511
81139512
81139513

BHI ID#
BOTOD3
BOTOD4
BOTODS
BOTOB1
BOTOB2
BOTOB3
BOTOB4
BOTO098
BOT099
BOTOBO
BOTOF9
BOTOHO
BOTOHI

MATRIX
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

0000R7

" DATE OF RECEIPT

11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98



1)
@uanterra

Bechtel Hanford, Inc.
December 23, 1998
Page 2

II. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of dara

includes sample identification information; analytical results and the appropriate associated
statistical errors.

The requested analyses were: Alpha Spectroscopy

Americium-241 by method RICH-RC-5080
Plutonium-238, -239/40 by method RICH-RC-5010
Uranium-234, -235, -238 by method RICH-RC-5030
Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
Gas Proportional Counting
Total Strontium by method RICH-RC-5006
Liquid Scintillation Counting
Nickel-63 by method RICH-RC-5069
Chemical Analyses

" Chromium Hex by EPA method 7196

III.  Quality Control

The analytical results for each analysis performed under SDG W02614 inciudes a minimum of

two Laboratory Control Samples (LCS) and one method (reagent) blank. Any exceptions have
been noted in the "Comments" section.

Quality control sample results are reported in the same units as sample results.

IV.  Comments
Alpha Spectroscopy

Americium-241 by method RICH-RC-5080
The LCS, batch blaok, sample duplicate (BOTOB4) and sample results are within contractual

requirements. There was a martrix blank and spike analyzed with this sample batch and the
results are within the contractual requirements.

009d”
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Plutonium-238. -239/40 by method RICH-RC-5062

The LCS, barch blank, sample duplicate (BOTOB4) and sample results are within contractual
requirements. There was a matrix blank and spike analyzed with this sample batch and the
results are within the contractual requirements.

Uranium-234, -235, -238 bv method RICH-RC-5030

The LCS, batch blank, sample duplicate (BOTOB4) and sample resuits are within contractual
requirements. Samples BOTODS5, BOTOB1, BOTOB4, BOT(98, BOT099 and BOTOBO had Pu-
239 peaks present in the uranium spectrum. The presence of the Pu-239 peak did not interfere
with the uranium resuits.

Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017 _
The LCS, barch blank, sampie duplicate (BOTOD3) and sample results are within contractual
requirements,

Gas Proportional Counting

Total Strontium by method RICH-RC-5006 _
The LCS, batch blank, sampie duplicate (BOTOH1) and sample resuits are within contractual
requirements.

Liquid Scintillation Counting

Nickel-63 by method RICH-RC-5069
The LCS, sample duplicate (BOTOB4), matrix spike (BOTOB4), batch blank and sample results
are within contractual requirements.

Chemical Analyses

Chromium Hex by EPA method 7196
The LCS, sampie duplicate (BOTOH1), batch blank, matrix spike (BOTOH1) and sample results
are within contractual requirements.

00002¢ Jﬂkﬁ?/
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[ certify thart this Certificate of Analysis is in compliance with the SOW, both technicallyv and
for completeness, for other than the conditions detailed above. Release of the data contained
in this hard copy data package has been authorized by the Laboratory Manager or a de51gnee
as verified by the following signature.

Reviewed and approved:

IM/

(ONg Andy Kopriva
Project Manager

000030 10"



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-002-12 [P 1 of |
Collector Company Contact Telephone No. [Profect Coordinator
Coffman/Fahlberg R Coffinan 373-6425 TRENT, 5 Price Code @ é D“" Turcaround
Project Designation Sampling Location SAF No.
. -B- 002
100 BC Areas - Full Protocol 116-B-13 B99-002 \\ 21 D“- s
Ice Chest No. Field Logbaok No. Method of Shipment =
SML 31[/ EL 13271
Shipped To { Offsite Property No. WBIII of Lading/Air Bill No.
Quanterra lncorporated
COA
POSSIBLE SAMPLE HAZARDS/REMARKS Preservation Cool 4C None None None Noae None None None None None
R aG WG aG aG 3G aG P aG G Marinelli
Type of Container N <
No. of Container{s) 0 0 T— \‘a 0 0 0 ! ! ! !
sptciﬂl i[nndling and/or Slor‘gl Volume 60mL 60mL 60mL 60mL &60mL 60mL 20mL G0mL 60mL 500mL
Chroenium ICP Metals - | ICP Metals - Mercury - Nickel-63 Strontium- | Activity Scan | Americiura- | JCP Metals - 1See item (1) in
Eﬁ{_ Hex - 7196 | 6010A (Add- | 6010A (SW- | 171 -(CV) 9,90 - Total 241; iowpic | 6010A (TAL) [ Specut
on) {Lead} $46) S Plutoniumy; Instruction:
SAMPLE ANALYSIS / (Coroulum, ‘ Hotopic o
U / 4 g‘b Lead) Uranium
- 911394 oo g g1l
Sample No. Matrix * Sample Date Sample Time [ 3adEitin D
?’ Ti-23
%eorom 0l Soil —|-‘+t-cr-19 |42 o X
¢ JBoT0D4 oL Soil 11-22 15| 1y 3o ~
RoTops 03| <o, 2372 | 11¢S x
ISPECTAL INSTRUCTIONS Matrix *
CHAIN OF POSSESSION Sign/Print Names #¢ The ERC contractor acknawleges the 24-hour holding time is not likely achievable for Sail
n Hex Chrom by EPA 7196, Waer
Relmqulshed By he g r,.,vpfj Date/Time i y Date/Time Use . . Vapor
b a separate Chain of Custody for each waste site. _
4-—-1*1 1= 24 - 25/”00 1\7)(-’13 lbx) Ot Sod
Rclmquuhed By Datc/Time [Received By  / 0o Mﬂ Date/Time (1) Gamma Spectroscopy [Cesium-137, Cobalt-60, Europium-152, Eutopium-134, b
Europium-155); Gamma Spec - Add-on {Americium-241, Uranium- 238}
Relinquished By Date/Time Received By Date/Time Ba'{'a D} Bo'T } \b
Brmo DY — R
clinquished By Date/Time Fﬂmived By Date/Time Lf- . ) yb
LABORATORY [Received By Title Date/Time
SECTION
\{“NAI SAMPLE | Disposal Method Disposed By Date/Time

DISPOSITION

N



AR FINAL SAMPLE

ISPOSITION

Disposal Method

T

Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-002-05 [Page 1 of |
Collector ° [Company Contact Telephone No. Project Coordinator Data Turnaround i
Coffman/Fahlberg R Coffinan 173-6425 TRENT, §J i
i’roject Desipnatlon Sampling 1.ocation SAF No, W :
100 BC Areas - Full Protocol 116-B-11 B99-002 2/ DAvS
Ice Chest No. JField Logbook No. Method of Shipment + i
SML )y EL. 1327-1 !
Shipped To [§ fTsite Property No. Bill of Lading/Air Bill No. :
Quanterra Incorporaicd
POSSIBLE SAMPLE HAZARDS/REMARKS Preservation Cool 4C None None None None Noae None Nons None Tone
Type of Container G G G oG aG G P G G Marinelli '
% i
No. of Contsiner(s) 0 0 @ f"\‘ e 0 ¢ 0 1 1 1 ) !
Special Handling and/or Storage Volume 60mL 60mL 60mL 6omiL 60mL 60mL 20mL 60mL 60mlL. 300l
Chromium | ICP Metaly - | ICP Metals - | Meraury - Nickel-63 Strootum. | Activity Scan | Amcricum. | ICP Meiali - |See em (1)in
Hex - 7196 | 6010 (Add- | 6010A (SW- | 2471 - (CV) 19.90 - Total 241; Tsatopic § 6010A(TAL) |  Special
: ium; Insiructi
SAMPLE ANALYSIS S I A St Pluocian sructions
' g Lead) Uraniun
Qnad- e §11395 sl s
Sampie No. T Mo * Sampic Law mEph Do : ; ) !
BoT0R1 oY Soil W 7ol4s 1245 X Xob o 1>X | X | X X X
BOTOB2 0S” Soil \zolap 1520 >~ >~ o~ A< X~ A1 X X
. X _
BO¥0B3 - e Soil wWafs 1 2o X X X | X | X < X
=To Y 07]  s-i 22140 |30 X X | ¥ ¥ X 1 x¥ I X X
= .
av)
ISPECIAL INSTRUCTIONS Matrix *
CHAIN OF POSSESSION Signll’rin! Names *¢ The ERC contractor acknowleges the 24-hour holding time is pot likely achicvable for Hex s - sel
Chrom by EPA 7196. SE = Sedimens
wr l SO = Solid
clinquished By Do") Boun- cr) Datd‘l"me} mww Zk“;qu *% Use a scparate Chain of Custody fur each waste site. 5L = Sludge
st )24 9g/) JOO W e
clinquished By 7 Date/Time [Received By £ | ¢ J DatefTime (1) Gamma Spectroscopy {Cesium-137, Cobali-60, Europium-152, Europium- | 54, Europium- °¢
155}); Gamma Spec - Add-on {Americiwn-241, Uranium-238) DS = Drum Solids
. - - ’ DL = Dium Liquids
F\elmquished By DatefTime FReccwed By Date/Time T = Tisse
Wl = Wipe
L = Liquid
¢linquished By Date/Time ived By Date/Time ¥V = Vegetaion
X = Othe
b LABORATORY [Received By Title Date/Time -
L, SECTION
Disposed By Date/Time



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-002-04 [P 1 of 1
Collector Fompzny Contact Telephone No. roject Coordinator ata Turnaround
Coffman/Fahiberg R Coffman 373-6425 TRENT, §J
Project Designation Sampling Location [SAF No. w
100 BC Areas - Full Protocol 116-B-11 B99-002 2l .b A\/.S'
Lee Chest No. |Field Logbook No. Method of Shipment
SML 3)1.4 EL 1327-1
Shipped To OfTsite Property No. Bill of Lading/Alr Bil No.
Quanterra Incorporated
POSSIBLE SAMPLE HAZARDS/REMARKS Preservation Cool 4C None None None Nooe Nens None None Nons None
Type of Contalner G G aG aG 2G G P G G Marinelli
id
o
No. of Container(s) ¢ ° Qf" T““ 0 0 0 ! ! ! !
Special Handling and/or Storage Volume 60mE 60mL. 60mL 60mL 60mL 60mL 20mL 60mL 60mL 500mL
Chromium | ICP Mectals - | ICF Meuti- | Meramy- | Nickel63 | Stootimm- | Activity Scan | Americium- | 1CP Metals - [Ses item (1) i
Hex - 7196 | coloa L('.::d.- m:‘.\h()sw- TN -(CV) ID,W;Toul z;il hetopic | 6010A (TAL) it
SAMPLE ANALYSIS SHEL T Coromn, ‘ moapin. o
g ’ ] i LL 5 Lead} 5 Uranium *
Sample No. Matrix * Sample Date Sample Time ]
BOT098 0% Sail I 7d 46 oy 4 X X 34 e X X X X F
BOT099 4 Sail I} Z/()Mb N0 X X ¥ | X P < >
BOTGR0 10 Sail hlz2e iqg 1350 PSS X Xl | X x| X X |
-
)
Lo
£
SPECIAL INSTRUCTIONS Matrix *
CHAIN OF POSSESSION Sign. IPri at Names ** The ERC contractor acknowleges the 24-hour holding time is not likely achicvable for Hex s . Soil
@ Chrom by EPA 7196. SE = Sediment
- Date/Tim l' S0 = Solid
linquished By D&% 3 o wpgr)  Daie/Time / Wu [‘M o #% Use  separate Chaia of Custody for each wasie site. SL = Shdge
ﬁ_a“‘"}'BMW J")‘L 2@‘1300 ”"Zl('q- ': ::’i:xw
[Relinquisfied By Date/Time" [ReceivedBy /¢ pO CPV:Q"D‘WT ime {1) Gamma Spectroscopy (Cesium-137, Cobalt-60, Europium-152, Europium-154, Eutopium- A = Al
155); Gansm3 Spec - Add-on {Americium-241, Uranium-238} DS = Drum Solids
- - - : DL = DrumLiquids
- Date/T, |Received B Date/Time - - Tis
Relinquished By ate/Time e y Bor o ‘E g . L] B GTC') H‘{ B d—ra Bﬂ ) B °T°4 l "r“ - I\h:‘

— L = Liqud
elinquished By Date/Time eceived By Due/Time BOTO y) il Bg'r o H q \; - %
LABORATORY [Rectived By Tide Date/Time

P secrion
TFINAL SAMPLE | Disposal Method Disposed By Date/Time
ISPOSITION

LA



r

pecntel Hanlord Inc. CHAIN UF CUNIUDY/NDSAMPLE ANALYMIS KEQUEST BYY-UUZI-§7/ |"s= PR |
Collector Company Contact Telephone No. IProject Coordinator .
Coffman/Fahlberg R Coffian 373-6425 TRENT, S} Price Code Data Turnaround
Project Designation Sempling Location ISAF No. W £- 13 a9< W
100 BC Areas - Full Protocol 116-B-14 I899-002 l N 2Z 1 Pa 4 s
Ice Chest No. Ficld Logbook No. Mecthod of Shipment
SML 3 )4 EL 1327-1
Shipped To ] Offsite Property No. |Bilk of Lading/Alr Bill No.
Quantetra Incorporated
COA
POSSIBLE SAMPLE IAZARDS/REMARKS brescrvation CooldC | Nome None Noos Nous Noar | - None None Noae Nors
Type of Container G 2G 1G " 29 aG G P aG aG Marinelti
P~ aF o 0 '
No. of Container(s) 0 0 @ / \Q" 0 ! L - ! !
Special Handling and/or Storage Yolume 60ml 60mL - 60mL 60mL 60mL $0mL 20mal 60ml 60mL 500mL
Chromium | 1CF Meuls - | 1CF Meuls- | Mawury- | Nickel8) | Swootum- | Activity Scin | Americkum- | 1CP Metah - |Sex item (1¥ia
Hex - 719% | 6010A (Add- | 6010A (SW- | 7471 .(CV) 19,90 — Total 141: howple | S010A (TAL) | Specinl
O on) {Lead) 846) S¢ Pluooium; lostructicns
) SAMPLE ANALYSIS {Chromium, Isowpic
— Lead} Uranium
r-ﬁ
= 1Y T
z Sample No. Matrix * Sample Date Sample Time ’
BOTOF9 I Soil 11- 2398 | [ Yo X X
BOTOHO /12 Soil 11:23-98 | yau s X K
A 273 , '
- .
Boledr /2] =ofl 102398 |i%oo | x X x | x | x |l x | X X
[SPECIAL INSTRUCTIONS e Matrix *
** The ERC contractor acknowleges the 24-hour holding time is oot likely achievable for ]
CHAIN OF POSSESSION Sign/Print Names .1'9‘ Hex Chrom by EPA 7196, :va::-
= . - - l
Relinquished By o ¢ BMVI TJLD'”;““: '@ 4 ;I ! ! I !) ‘,\ ngl{m-f(@ *% Use a separate Chain of Custody for each waste site. ::::w
) s i :
Relinquithed By Date/Tiie [Received By 2} (DOC {;,’L,mwr ime (1) Gamma Spectroscopy (Cesium-137, Cobalt-60, Europium-152, Europium-154, Other Liquid
Europium-155}; Gamma Spec - Add-on {Americium-241, Uranium-238}
[l\clinquishcd By DatefTime Eeaived By Date/Time Ba‘TOF ‘f = TSoTI ]?‘:i
ﬁ g = ' |- S
[Relinquished By Date/Time eceived By Date/Time B°Td g : f}o"r ,
LABORATORY [Received By Title Date/Time
SECTION
FINAL SAMPLE | Disposal Method Disposed By Daie/Time
- DISPOSITION




Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-001, Rev. 1

RADIQCHEMICAL DATA VALIDATION CHECKLIST

VALIDATIOR
LEVEL:

PROJECT:fgu-6C w3 UL-B-11 [ 3 [1y | DATA PACKAGE: vo2lLiy
VALIDATOR: TL | ue: QES DATE: 2./) /73
CASE: ‘ SDG: LJo-z(,/ﬁ
ANALYSES PERFORMED
#ﬁ ﬁsmao {1 Technetium-09 m Zsmw
O Totsl Urenium | O Redium-22 O Tritium B A= L3
SAMPLES /MATRIX

BoteBo , BoTonl, BoToRY, RoTSBY RoT DI
BoT o’DUr ’Bo’\‘o’b% Rwovory, Rdle wb | poTow)
"BoTosr 3 ’ggfreﬂt?:_ @0‘1’0&3'

1. Completeness . . . ... ........ e e e e e e e e ‘FlN/A
Technical verification forms present? . . . . . . . . . . .. Yes No N/A
Comments:
2. Initial Calibration . . . . . . . . . ¢ e v ¢« v v v v o v v .'\ﬁlﬂlA
Instruments/detectors calibrated within

one year of sample analysis? . . « ¢« v ¢« v ¢ « o « o & Yes No N/A
Initial calibration acceptable? . . . . . . . . . . . .« .. . . Yes No N/A
Standards NIST traceable? . . . . ... ........:...Yes No NA
Standards Expired? . . . . . . . . . v 4 v e e e e e Yes No N/A
Comments:,

A 600036



WHC-SD-EN-SPP-001, Rev. 1

3. Continuing Calibration . . . . .. . . .« .+« .« ..

Calibration checked within one week of sampie analysis? . . . Yes HNo N/A
Calibration check acceptable? . . . . . . .+ + 4+ + o+ ... Yes No N/A
Calibration check standards NIST traceable? . . . . . .. . . Yes No N/A
Calibration check standards expired? , . . . .. e+ s+ .. Yes No N/A
Comments:

4. B]anks ......... - - - * ® 9 ® = = = - L] - L] - - - - DN/A
Method blank analyzed? . .. .. .. e e e e e e e e e m No N/A -
Method blank results acceptable? . . . . . .. ... .... @ No N/A
Analytes detected in method blank? . . . . . . . . .. ... Yes (ED N/A
Field biank(s) analyzed? . . & ¢ v ¢ 4 v ¢ o o o o o o » . No N/A
Field blank results acceptabie? . . . . . . . . .. .. ... Yes E:) N/A
Analytes detected in field blank(s)? . . . . . . .. c e e f:§ No N/A

Comments:_ U-23Y4 , U235 in_Botods (EH)

o TR

Awadl U-234 U333 \nBotoH] (ER)

5. Matrix'Spikes ....... ..

Matrix spike analyzed? . . . .. .
Spike recoveries acceptable? . .
Spike source traceable? . . .
Spike source expired? . . . ., . .
Transcription/Calculation Errors? . ., . . . . . . . .

:\— &.v\— ey

----------

Comments:__ AJy-LD 560.27 9.

. & & e 8 & s = & & & & 5 =

s
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WHC-SD-EN-SPP-001, Rev. 1

6. Laboratory Control Samples . . ., . . .. ¢ v v v v ¢ o o . . . ON/A

LCS analyzed? . . . . . . . 4 i i e e e e e e e+ .. fes) No N/A
LCS recoveries acceptable? . . . . . . . ¢ ¢ s i . v 4 . .. @ No N/A

LCS tracezble? v v v v v v v v v e e e e e .+ Yes No
Transcription/Calculation Errors? . . . . . ¢« v v v v s o » . Yes No \N/
Comments: _AJo Pu-~23y LS — T

7. Chemical RECOVETY v v v v v 4 v v @ o o o o o o o « » . v« .. ON/A

Chemical carrier added? . . . . . . ... ... ...... @ No N/A
Chemical recovery acceptable? . . .. ... S (] @ N/A

Chemical carrier traceable? . . ., . . . . . «w . v v v v v v Yes No
Chemical carrier expired? . .°. . . . . . . .+ v v v v v .. Yes No [A/A
Transcription/Calculation errors? . . . . . . . v v v v v o & Yes No | N/
Comments:_ AM=~2\| #MM 17 . "* J - Yo @)
L-tésp«-)
8. Duplicates . + v v v v v v 4 4 v e e e e .. e e e CIN/A
Duplicates Analyzed? . . . . . . . . . . ¢ v v v v v v v '. No N/A
RPD Values Acceptable? . . . . . . v v v i v e Yes (o) N/A
Transcription/Calculation Errors? . . . . . . . ¢« ¢ v o v o . Yes No @

Comments:_ (/-3¢ (GEa) M 34D % J: / vd_

}4}‘ 000028



WHC-SD-EN-SPP-001, Rev. 1

9. FieldQC Samples . . . & ¢ & v v 4 4 s o 0 o e s

Field duplicate sample(s) analyzed? . . . « . « « . . . . . . @
Field duplicate RPD values acceptable? . .. ... ... .. Yes
Field split sample(s) analyzed? . . . . . . . . . . . .. . . Yes
Field split RPD values acceptable? . .. . ... ... ... Yes
Performance audit sample(s) analyzed? . . . . .. . .. .« . Yes
Performance audit sample results acceptable? .. . .. .. . Yes
Comments:_AM-aul (&) Y329% (oo YL ls  €5137 ¥39
_BUe 152 %35, BU-tst 8%  Fu iss 120%

10. Holding Times

Are sample holding times acceptable? . . . . . . . . .. . .[Yes/ No N/A
Comments:

11. Results and Detection Limits (Levels D & E) . . . . .. .« « . ON/A
Results reported for all required sample ana]yses? e e . . No N/A
Results supported in raw data? . . . v ¢ « ¢ ¢ o v v v v o & Yes No (N/
Results Acceptablie? . . . . . . . ... ... ... e e e @ No N/A
Transcription/Calculation errors? . . . . . . . . o s e e Yes No
MDA's meet required detection Timits? . . . . . O 41 N/A
Transcription/calculation errors? . . . . . . .« . . . . .. Yes Mo (N/E

Comments: TRoToDy - i~ TOTON—Amrattfbod— -4 BU-Ep74
M &0~ 158 MB\I-ISS - Q-8

u-237 (B0, @Y, DS, i)

o
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Qu/‘uanterm

MATRIX SPIKE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  WO02614 [ 6731
LAB SAMPLE ID: 'W1139507 MATRIX: SOIL
SPIKE COUNTING  TOTAL REPORT SAMPLE
ANALYTE RESULT" Q ERROR(2s) ERROR (2s) MDA/IDL  yNIT RESULT EXPECTED RECOVERY
NI-63 2.53E+03 1.9E+01 29E+02  5.82E+00 pCig  2.02E+03 S5.05E+02  500.27%

Number of Resuits: |1

*Spike Resuit Corrected For Sample Resuit : . Quanterra Analytical Services, Inc
Result = IDL When Not Detscte rptChemRadMatrixSpike; v3.41 W
{Qjualifiers: U = Analyte resuit < MDA/IDL, D [os

J = No U guaiifier and resuit < RDL. ”0” 0:1 O



DUPLICATE RESULTS

Q))uanterra

LAB NAME: QUANTERRA, Richiand SDG: /RPTGRP:  W02614 [ 6731

LAB SAMPLE ID: 01139501 MATRIX: SOIL

CLIENT ID: BOTOD3 DATE RECEIVED:  11/24/98 1:00:00 P

ORIG LAB SAMPLE ID: 81139501 '

DUP COUNTING TOTAL MDA/ REPORT METHOD  ORIG

ANALYTE RESULT Q ERROR(2s) ERROR(2s) IDL UNIT YIELD NUMBER RESULT RPD
AM-241 -1.38E-01 U 1.5E-01 1.5E-01- 2.45E-01 pCig N/A RICHRCS017 -2.43E-03 193.08%
CO-60 203E-02 U 22E-02 22E02 3.96E-02 pCig N/A RICHRCS017 1.72E-02  16.37%
CS-137 115602 U 1.9E-02 19E-02 3.28E-02 pCilg N/A RICHRC5017 1.99E-02  53.17%
EU-152 113601 U 6.9E-02 69E-02 8.58E-02 pClig N/A RICHRC5017 9.76E-02  14.59%
EU-154 -1.82E-02 U  6.5E-02 . 6.5E-02 1.09E-01 pCig N/A RICHRC5017 -6.14E-02 108.38%
EU-155 7.04E02 U S5.1E-02 5.1E-02 7.76E-02 pClg N/A RICHRCS017 1.87E-02  116.16%
U-238 1.13E+00 U 1.0E+00  1.0E+00 1.72E+00 pClg N/A RICHRCS017 7.85E-01  36.41%

Number of Results: E

Resuit = IDL When Not Detecte

{Qlualifiers: U = Analyte resuit < MDA/IDL,,
J = No U quaiifier and resuit < RDL,

c0N043

Quanterra Analyticall Services, lnc
rptChemRadDup; v3.41

0019



. 1. Date 2. Review No.
Review Comment Record (RCR) y
2/23/99 BHI/QA99004
3. Project 4. Page
116-B-11, 13, 14 Page 1 of 1
5. Document Number(s)/Title(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone
Building Number
W02614 —QES (SDG No. W02614) 100-BC Areas — Full Claude Stacey BHI/QA HO0-16/372-9208
Protocol — Waste Sites -
116-B-11, 116-B-13,
116-B-14 Soil Samples
17. Comment Submittal Approval: 10. Agreement with indicated comment disposition(s) 11. CLOSED
Organization Manager (Optional) Reviewer/Point of Contact Reviewer/Point of Contact
Date Date
Author/Originator Author/Originator
12. 13. Comment(s)/Discrepancy(s) (Provide technical justification for the 14.
Item | comment and detailed recommendation of the action required to correct/ Hold 16.
resolve the discrepancy/problem indicated.) Point | 15. Disposition (Provide justification if NOT accepted.) Status
1 Radiochemistry and Inorganic: OK No Comments
2
3




“eb-11-9 H . istian 509-375-5151 P_
e 9 04:28P R Bruce Christi 240 41 roo ma:smr?l

FAX

TECHLAW, INC.
451 Hills, Suite 23

Richland, WA 99352

509-375-5667

509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 2 February 1999

Information Request

W02614 - Radiochemistry

The blank analysis for hexchrome (which is in the rad package): The sample result is 0.002, the
MDA is 0.002, and their is no U qualifier, thus indicating the result was detected. I would take
this to indicate the blank was detected except in several samples (BOTOHO, BOTODS, BOTOD4,
BOTOD3) results reported the same as the MDA are flagged “U™.

Is the reported result a detect or a nondetect?



Duncan, Jeanette M

From: Blumenkranz, David B

Sent: Friday, February 19, 1899 2:06 PM
To: Duncan, Jeanette M

Jeanette,

Responses to my comments (on 2/16/99) on validation packages W02613-QES, W02606-QES, and H0324-RLN are
acceptable. If its not a change order or out of scope, please ask the validator if its possible to add the applicable site
number in parenthesis after each samples number like, "BOTOF3 (116-B-14)". This would make my life much easier.
Hopefully, the validator can accomidate our request. | talked to Jon and we decided tha as long as Rich can
review/approve the validation packages for me, the validator can use next week to implement these changes. Tl be
looking at validation package W02614-QES will get back to you later today.

Thanx,
Dave



Duncan, Jeanette M

From: Blumenkranz, David B

Sent: Friday, February 19, 1999 2:44 PM

To: Duncan, Jeanette M

Cc: Sturges, Mark H; Fancher, Jonathan D (Jon); Weiss, Richard L
Subject: Comments on Validation Package W02614-QES

Please indicate the site number in parenthesis after the sample number.

To the "Minor Deficiencies" section, please add "The following analytes and samples had reported MDAs above the
TDL/MDA: europium-156 in sample BOT0B4 (116-B-11), and uranium-238 (GEA) in samples BOTOBO (116-B-11), BOTOB4
(116-B-11), BOTODS (116-B-13), and BOTOH1 (116-B-14}."

If its 0.k. w/ Claud, the project staff have would like to see the detection limit findings in the "Minor Deficiencies” section
even though there's no qualification. 1 still have to address these detection limit deficiencies in the Data Quality
Assessment.

Please indicate the site number in parenthesis after the sample number, e.g. BOTOD5 (116-B-13) and BOTOH1 (116-B-14).

Please refer comment responses to Rich while I'm out (Sorry Rich, you're the most qualified and the only one | could think
of who wouldn't need to "come up to speed” in order to help the Remedial Action Project staff close out these data
packages).

Thanks,
Dave



Duncan, Jeanette M

From: Blumenkranz, David B

Sent: Friday, February 19, 1999 2:44 PM

To: Duncan, Jeanette M

Cc: Sturges, Mark H; Fancher, Jonathan D (Jon); Weiss, Richard L
Subject: Comments on Validation Package W02614-QES

Please indicate the site number in parenthesis after the sample number.

To the "Minor Deficiencies" section, please add "The following analytes and samples had reported MDAs above the
TDL/MDA: europium-155 in sample BOTOB4 (116-B-11), and uranium-238 (GEA) in samples BOTOBO (116-B-11), BOT0B4
(116-B-11), BOTODS (116-B-13), and BOTOH1 {116-B-14)."

- Ifits o.k. w/ Claud, the project staff have would like to see the detection limit findings in the "Minor Deficiencies" section
;e\ven though there's no qualification. | still have to address these detection limit deficiencies in the Data Quality
ssessment.

Please indicate the site number in parenthesis after the sample number, e.g. BOTOD5 (116-B-13) and BOTOH1 (116-B-14).

Please refer comment responses to Rich while I'm out {(Sorry Rich, you're the most qualified and the only one | couid think
of w{no wouldn't need to "come up to speed" in order to help the Remedial Action Project staff close out these data
packages).

Thanks,
Dave



Duncan, Jeanette M

From: Blumenkranz, David B

Sent: Friday, February 19, 1999 2:06 PM
To: Duncan, Jeanette M

Jeanette,

Responses to my comments {(on 2/16/99) on validation packages W02613-QES, W02606-QES, and H0324-RLN are
acceptable. Ifits not a change order or out of scope, please ask the validator if its possible to add the applicable site
number in parenthesis after each sampies number like, "BOTOF3 (1 16-B-14)". This would make my life much easier.
Hopefuily, the validator can accomidate our request. | talked to Jon and we decided tha as long as Rich can
review/approve the validation packages for me, the validator can use next week to implement these changes. 'l be
looking at validation package W02614-QES will get back to you later today.

Thanx,
Dave




Duncan, Jeanette M

From: Blumenkranz, David B

Sent: Friday, February 19, 1999 2:06 PM
To: Duncan, Jeaneite M

Jeanette,

Responses to my comments {(on 2/16/99) on validation packages W02613-QES, W02606-QES, and H0324-RLN are
acceptable. If its not a change order or out of scope, please ask the validator if its possible to add the applicable site
number in parenthesis after each sampies number like, "BOTOF3 (116-B-14)". This would make my life much easier.
Hopefully, the validator can accomidate our request. | talked to Jon and we decided tha as long as Rich can
review/approve the validation packages for me, the validator can use next week to implement these changes. I'll be
looking at validation package W02614-QES will get back to you later today.

Thanx,
Dave
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FAX
TECHLAW, INC.

451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)
To: Jeanette Duncan
From: Bruce Christian
Pages: 1

Date: 2 February 1999

Information Request

W02614 - Radiochemistry

LmwY 04 28P R. Bruce Christian

S09-375-5125 11 r99 o3:51aR?

The blank analysis for hexchrome (which is in the rad package): The sample result is 0.002, the .
MDA is 0.002, and their is no U qualifier, thus indicating the result was detected. 1 would take

this to indicate the blank was detected except in several samples (BOTOHO, BOTODS, BOTOD4,

BOTOD?3) results reported the same as the MDA are flagged “U™.

Is the reported result or a nondetect?
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From: Blumenkranz, David B

Sent: Friday, February 19, 1898 2:44 PM

To: Duncanr, Jeanatte M _

Ce: Sturges, Mark H; Fancher, Jonathan D (Jon); Waiss, Richard L
Subject: Comments on Validation Package W02814-QES

Pleuse Indicate the site numbar In parentheais aftar the sample number.
T‘g@n “.Pﬂnar%( sloncien’ anction, plagee add The fo 'W'gﬂ qnmymagc{ awln had r-peng‘g MDA above the

38 inar Be ﬁi’f wATa ‘B% V18a01 1), Q1 GrANIUr-288 (GA) In samaies BOTOBO (116-011), BOTOR4
JEPLECRTEEal LTI Ca A Y AR
if its oK. W/ Cinud, the project ateff have would like to see thé detestion limlt findings in the "Minor Deflciencias™ saction
evan thaugrtw thera's n¢ qualifioation. 1 etill have to address thasa detection limit deficlencies In the Data Quality
Assassment,

Flease indio:lts the site number in paranthesis after the sampla number, &.g. BOTODS (118-8-13) and BOTQH1 (116-B-14).

Plaasa refar comment responsas to Rich while I'm out (Sorry Rich, you're the most qualified snd the onffvhone | could think
of who wouldn't nead to “coime up to spead” in order to help the Ramedial Action Project staff closa out thess data

packagas).

Thanks,
Dave
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FAX

441 il Snieé 33
Rietiland; WA 993453
309-375-5667
£09-378-5151 (fax)

To: Jaaneite Duncan

Hii Bidne Eirintian

i!égég; }

Datéi 33 Februnty 1999

Information Request

W0zal4 - Radieshemiatry/Inorgaics (re: D. Biumenkrens cammentd)

| have shanged ihe bady of the rapart to ineliuda site numbers aRter the sample nuimber. Question

» disgk BB want the foontion colum an th ivesdenne shanged from the sampling arga to the
glte fignbet
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FAX

TECHLAW, INC.
451 Hills, Suite 23
Richiand, WA 99352
509.375-566"7

509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 2 February 1999

Information Request

W02614 - Radiochemistry

The blank analysis for hexchrome (which is in the rad package): The sample result is 0.002, the
MDA is 0.002, and thair is no U qualifier, thus indicating the result was detected. 1 would take
this t0 indicate the blank was detected excépt in several samples (BOTOHO, BOTODS, BOTOD4,
BOTOD3) results reported the same as the MDA are flagged “U”.

Is the reported result a detect or a nondetect?



